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Builda low-cost 12-bit, 
| | 2-yvsee A/D converter 


Replace discrete op amps 
with difference-amp IC 
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error correction technique, the ICL7134 provides 
up to 14 bits of accuracy and ultra-high stability 
over the entire operating temperature range. Plus 
the same cool low-power CMOS performance. 

Right now, we’ve got plenty of stock avail- 
able. So once you see how easily the ICL7115 
interfaces to your hardwired system and hooks 
up to 8- or 16-bit buses, you can spec the A/D chip 
that stands without peer. 

Matter of fact, give us a call today and we'll 
put this super A/D converter in your hands. After 
all, we designed the ICL7115 for great engineers. 
Like you. 


Call us for your free evaluation ICL7115, 
or write Intersil, Inc., Mail Stop R1-26, 10600 Ridge- 
view Court, Cupertino, CA 95014. In Europe, call 
(O02) 673-93-79 or 660-20-14. Or write General 
Electric, International Operations, Chaussee de la 
Hulpe, 150-Bte. 5, 1170 Brussels, Belgium. 

And discover—first hand—why GE stands 
for Great Engineering. 


GE and (36) are registered trademarks of General Electric Company, U.S.A. 


Sample the future. Call 800-626-2001. 


Ext. 428. Free evaluation ICL7115s are available to the first 3000 qualified callers. 





ICL7115. 
















10001 10010100101001 1101010010001 1001 11001 1100011001011110010010' 
}001 10010100101001 1 101010010007 1001 11001110001 1001 1100001110001 
10001 10010100101001 1101010010001 1001 1 1001 110001 1001011110010010 
10001 10010100101007 1101010010001 1007 11001110001 1001 1100001110007, 
10001 10010100101001 1 101010010001 1001 11001110001 10010111100100 
9007 10010100101001 1101010010001 1001 1 1001 110001 1001 11000011100 
10001 10010100101001 1101010010001 1001 11001110001 100101111001001 
1001 10010100101001 1101010010001 1001 11001 110001 1001 1100001110001 
10007 10010100101001 1 101010010001 1001 11001 110001 1001011110010010t © 
00071 10010100101001 1 101010010001 1001 11001 110001 1001 1100001110001 
10001 10010100101001 1101010010001 1001 11001 1100011001011110010010 





The only 14-bit monolithic A/D converter 
on the market today —that’s Intersil’s ICL7115. 
It’s the chip that will change the definition of 
signal processing. 

Data acquisition and data logging applica- 
tions are a whole new ball game with the ICL7115. 
It’s monolithic, which means lower cost and higher 
reliability than systems built with hybrids or 
modules. And its successive approximation tech- 
nique gives you 25,000 conversions per second, 
for more rapid sampling and greater digitizing 
capabilities. 

The key to the ICL7115 is our proprietary 


EPROM error correction technique. Unlike con- 


ventional techniques such as laser trimming, this 
unique EPROM correction method compensates 
for linearity and full-scale error with greater 
precision and stability, over the entire operating 
temperature range. 

Though it’s a hot new product, the ICL7115 
is a very cool performer: thanks to our advanced 
CMOS technology, the whole package dissipates 
only 1OmW. 

And if your system requires equal precision 
in a D/A converter, our ICL7134 meets the chal- 
lenge. Utilizing the same proprietary EPROM 
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Don't let signal routing 
problems tie you up. 





The typical test system has a 
controller, one or more signal 
sources, measuring instru- 
ments, and a device under test. 
But the real test comes when 
you try to connect them all 
together. 

Unless you have Wavetek’'s 
System 600 Signal Switcher. 
Then you just plug in the appro- 


priate modules and your system 


is wired! 


It switches pulses, analog sig- 


nals, general purpose digital 
signals, even microwaves, high 


voltage AC, and thermocouples 
(less than 1 microvolt thermal 
offset]. Altogether, you could 
run more than 100 channels 
through the System 600. 
Programming can be done 
either from the optional front 


panel, or via the GPIB interface. 


So rather than get wrapped 
up building your own switcher, 
why not switch your thinking 
instead? For less than $2000 
you could have a fully program- 
mable 30-channel analog/digital 
system. Just call or write and 
we'll give you the details. 

Wavetek San Diego, Inc., 
9045 Balboa Ave., P.O. Box 


85265, San Diego, CA 92138. 


Tel. (619) 279-2200; TWX 
910-335-2007. 


Circle 7 for Literature 


Circle 46 for Demonstration 
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WE PROVIDE 
STD DOS: 


™@ 8088 CPU, 5 MI 
M MS-DOS® 3.1 © 

M 384K BytesRAM 
Mi 128K-Byte ROM Disk - 


YOU CHOOSE — ion 
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DESIGN FEATURES 


SPECIAL REPORT: i : 
EGAL REPORT: ene Special Report: Benchtop component testers 94 
No matter how well you design a product, it will fail if your com- 
COMPLETENESS ONVERSION pany builds it with substandard parts. Benchtop component testers 

OF TEST fa, £8 arc the first-line troops in the struggle for reliable, high-quality 


ACCURACY components. 
obi’ ae 


EDN uC Support Chip Directory 116 


The availability of CAD megacells and the emergence of ISDN chip 
sets have combined to enlarge EDN’s ninth annual wC Support Chip 
Directory. 











Custom microcontroller cell 169 
reduces required logic in »P systems 
On the cover: Benchtop pr did By using a custom microcontroller cell instead of a multiplexed stan- 
testers have evolved from simple g0/n0-H0 dard part in your system design, you can reduce your design’s chip 
instruments into systems that provide a | h 
thorough battery of tests for analog and = COUNT, expand control memory, and enhance system performance. 
digital devices. See pg 94. (Photo courtesy 
Analog Devices) Monolithic difference amp eases 181 


the design of a variety of circuits 


The general-purpose INA105 monolithic difference amplifier can 
replace discrete op amps and resistors 1n a variety of circuits. Because 
the part’s four resistors are closely matched, the chip offers better per- 
formance than that of discrete- or hybrid-component implementations. 





Build your own A/D converter 19] 
for optimum performance 

When you’re faced with the task of solving an A/D-conversion 
problem, you can choose from a variety of off-the-shelf parts. In terms 
of performance, however, it might be better to build than to buy. 





Static-RAM size adapts 201 
to your standard-cell design | 

Typical standard-cell layout packages offer components like static 
RAMs in only one size. Now, however, you can include in your design 
a static-RAM chip whose size you can adapt to your needs. 





Parallel processing suits real-time applications 213 

Many real-time applications are better served by a parallel-processing 
computer architecture than by a general-purpose single-CPU system. 
By dividing software tasks and providing efficient communications, 
you can implement a system to handle real-time tasks. 


Continued on page 7 
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Ow scan and record temperatures 
from freezing to scorching. 


The new Fluke 52 goes to great 
extremes to outperform any other 
handheld thermometer. 

With extra features, like our exclusive 
SCAN mode. Touch the button, and your Fluke 
52 sequentially scans the readouts of two 
temperature inputs, and their difference. 

Hit the RECORD button, walk away, and 
record the minimum and maximum from any 
one of these three channels for up to 1,200 
hours. For troubleshooting intermittent 
problems, overnight monitoring, inlet/outlet 
servicing, and comparing trend information, 
it can't be beat. 

If you don’t need the scanning and record- 
ing features, you may prefer the single-point 
Fluke 51. Like the 52, it's easy to use, offers 
unsurpassed accuracy with resolution to 1/10th 
of a degree, and can use any K or J type 
thermocouple probe to fit your application. 

Even the warranty goes to great extremes: 
three years on parts and service — the longest 
in the industry. And prices start as low as $119. 

But you don’t have to go to extremes to 
get one. 

Just contact your local supplier now for 
immediate delivery. 

Or for more information, call toll-free 
1-800-227-3800, Ext. 229. From outside the 
U.S. call 1-402-496-1350, Ext. 229. 


FROM THE WORLD LEADER IN 
HANDHELD TEST INSTRUMENTS. 








Fluke 51 Single Input Fluke 52 Dual Input 

EAE RSE SS PPT LALO TE CEL PT EI SE AAP EE AE BRI BES ESTES EASIER TET IE, 

Measurement range: K-type: —200°C to +1370°C (—328°F to +2498°F) 
J-type: —200°C to +760°C (—328°F to +1400° 

Accuracy: K-type is +(0.1% of reading +0.7°C or 1.3°F) 


J-type is +(0.1% of reading +0.8°C or 1.4°F) 


°C or °F Selectable 

Hold Mode 

scan, Differential, and Min/Max Recording Modes (52 only) 
Standard mini-connector input 

1200 hour 9V battery life 

3-year warran 


sD YOOE WATT ee 
General-purpose K-type bead probe included (two with 52). 











PRLUKE 





® 





IN THE U.S. AND NON-EUROPEAN COUNTRIES: John Fluke Mfg. Co., Inc., P.0. Box C9090, M/S 250C, Everett, WA 98206, Sales: (206) 356-5400, Other: (206) 347-6100. 
EUROPEAN HEADQUARTERS: Fluke (Holland) B.V., P.0. Box 2269, 5600 CG Eindhoven, The Netherlands, (040) 458045, TLX: 51846. 
© Copyright 1985 John Fluke Mfg. Co., Inc. All rights reserved. Ad No. 4701-50 
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Continued from page 5 





Monolithic instrumentation amplifi- 
ers can help you conserve board space, yet 
they deliver the performance of their less 
compact predecessors. You can select either 
voltage- or current-feedback versions 


(pg 57). 
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TECHNOLOGY UPDATE 


Monolithic instrumentation amplifiers 57 
save space without sacrificing performance 


Compared with discrete designs, monolithic instrumentation ampli- 
fiers (IAs) offer closer matching and tracking of parameter values. 
Consequently, the ongoing refinements in circuit-design techniques 
and process technology have produced monolithic IAs that outper- 
form most of the earlier hybrid, modular, and rack-mounted types. 





Improved throughput vies with flexibility 
in disk-controller interface standard 

Flexibility is a goal in many computer-system designs, and high data 
throughput is desirable in most. But when it comes to selecting disk 
controllers, you must tolerate some tradeoff between these virtues. 





PRODUCT UPDATE 


4-bit gallium arsenide ripple-counter IC 80 
VME Bus-compatible modules 82 





DESIGN IDEAS 


Minimize hardware for Z80 start-up routine 227 
C function calls the IBM PC I/O system 228 
CRTF-brightness control is opto-isolated 230 
Multiplier serves as a high-speed switch _ 233 
uC’s EPROM allows on-line programming 234 

| Continued on page 9 
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We make over a thousand kinds of inductors. 
SO when people call, we answer. 1-213-537-5200, 


J. W Miller 


iie\=a nce) e)(=m (e)0 nk @xolam (el @ (oy 


19070 Reyes Ave., P.O. Box 5825, Rancho Dominguez, CA 90224. 


Phone (213) 537-5200, TWX 910-346-6740, FAX (213) 631-4217. 
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EDITORIAL 47 


Beginning next month, EDN will provide another tool that will 
help you evaluate new products quickly and effectively-EDN Product 
News. The product articles contained in this tabloid-size publication, 
combined with EDN’s applications-oriented coverage, will give you 
the most comprehensive package of engineering information currently 
available. | 
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~ Leading 
The new 


V60/V70 — Revolutionary advances in PEERS 
CMOS technology for the ultimate 32-bit by 
microprocessor performance. NEC’s new 
supermicro family is based on a general | 
purpose architecture with a whole arsenal 20/30. 
of on-chip features to handle the most Pe 
sophisticated and complex applications in 7 
industrial control, office automation and 
telecommunications. | 
NEC’s proprietary CMOS VLSI technology, 3 LEVEL PROTECTION 
which packs more than 375.000 transistors re 
mi ona single chip and 
a achieves extremely 
low power consump- 
tion, is the key to performance. The V60 has 
an external 16-bit bus while the V70 is a full 
32-bit machine. With a six-stage pipeline 
structure, both are designed for high 
throughput, performing at 3.5 and 5.3 MIPS 
(MAX) respectively. On-chip floating point 
functions provide the extra zip demanded by 
compute-intensive applications. 


The on-chip memory management unit of the V60/V70 maintains 














a mammoth 4 Gigabyte virtual address 
space and a four-level protection mecha- 
nism for efficient implementation in 
multi-user environments. The proces- 
sors Can operate in native mode or 16- = ae 
bit V20/V30 emulation mode, demonstrating yet again the funda- 
mental compatibility strategy of the entire V-Series. 


















the field © 


-Ser 


A powerful chip feature of the VO0/V70 is 
the unique functional redundancy monitor. 


This feature allows the design of highly 
ne reliable, faulttole: jaaum 
ae rant systems by put- 
ee ting together two or 
more processors to 
operate in parallel. 
Validity of outputs 
- of these is automa- 
eee tically checked 


UNITS AND 


TRANSLATION every machine cycle 
BUFFER for early detection and possible correction 
_ of the System operations. | 
Hardware expandability for the V60/V70 is assured by the full line 
of compatible CMOS peripheral devices. Software power comes 
from the V60/V70 instruction set, ideally suited for high-level lan- 
guage support and compiler optimization. An on-chip debug 
facility cuts down development time by efficient on-line error 
detection. Standard V60/V70 operating software includes “UNIX V 


and NEC’s own Real-Time Operating System. 


NEC ORIGINAL MICROPROCESSORS The V-Series. Power ful and flexible pr oducts 
Wsenes from a world leader in microelectronics. 
ae Backed up by a world-wide manufacturing, 


sales and service organization. 
* UNIX V is a registered trade mark of AT+T. 










ON CHIP 

REDUNDANCY 

MONITOR 
UNIT 


Exception Signal 


ormal 
_Mode V 60 FRM 


West Germany: Dusseldorf 02 11/65 03 01, Telex 8 58 996-0 

The Netherlands: Eindhoven 0 40/44 58 45, Telex 51923 

France: Paris 01/39 46 96 17, Telex 699 499 

Italy: Milano 02/67 09 108, Telex 315 355 

Sweden: Taby 08/73 28 200, Telex 13 839 

UK: Motherwell 06 98/73 22 21, Telex 777565 CIRCLE NO 45 














BS 


8 


i 

Ragas ena: 

Seanacarn 
sist 


Soh: 

foasin 
pinoaa 
Garo 


oe 

Rasen 
ane, 

ogonaned 





DL. 


RoC e: 


































competitors faces 
to see. Weve really cracked 
narket now.” 


ike Nationals 32-btt 
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On January 17, 1983, eighteen 
people started a new company 
called Sequent Computer 
Systems. They had no product, 
no plan, no backing. Only 

a dream. 

Two years later, that dream 
came true. They delivered their 
first system—a sophisticated 
parallel processing computer. 
A full year ahead of their 
competitors. 

How'd they do it? Hard work. 
Calculated risks. Belief. And a 
critical decision. They chose the 
Series 32000™ microprocessor 
family. | 
CCU ~C‘é t offered them a complete 
oo }, 32-bit microprocessor family, 
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femory Management, Floating 
», Point,and other peripherals 
* with full UNIX™ support. 
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including demand paged virtual. 
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“Looks like we made all the 
right decisions at the right 
times.” : 








“You cant build a system out — : 


of data sheets and promises. 
National had t, they delivered 
and they got us here first. 








dreaming about success 
Sequent is delivering it. 
With Nationals _ 


But the Series 32000 
wasn't just the right engineering 
decision, it was the right 
business decision. It helped 
Sequent get their system to 
market fast. First. 

Sequent hit their window of 
opportunity. And that window 
is still open—for now. So find 
out how the Series 32000 can 
help you build your own 
success story. Contact National 
Semiconductor today. 


National’s Series 32000, MS 23-200 
P.O. Box 58090 
Santa Clara, CA 95052-8090 


National 
Semiconducto 


Were doing it. 
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Milgray Electronics, Inc., (404) 393-9666, Time Electronics, (404) 448-4448: MISSOURI, L-Comp, (816) 221-2400, Milgray Electronics, Inc., (913) 236-8800, Sterling Electronics-Kansas, (913) 236-5589, Time Electronics Midwest, (314) 391-6444; NEBRASKA, L-Comp, (816) 221-2400, (800) 821-2915, Milgray Electronics, Inc., 

















Z-80 MPU. 


Identical fit, form and function 
to the NMOS Z-80 you know and love. | 
Why wait to upgrade? 


Identical twins. The only way 
you can tell them apart is that 
Toshiba’s CMOS Z-80 takes less 
power, runs cooler, extends reli- 
ability and expands the 
temperature operating range. 
And, it’s second sourced. 

Our CMOS Z-80 MPU and 
peripherals are interchangeable 
with the NMOS z-80 family you’ve 
been using. 4 megahertz. Pinout 
compatible. Hardware compati- 
ble. Software compatible. 

So there’s no reason to wait 
to upgrade. Let us start deliver- 
ing your CMOS Z-80s now, while 
you are completing the rest of 
your system design. 


TOSHIBA IS 
MPU POWER 


Of course, the CMOS Z-80 1s 
only one of Toshiba’s extensive 


® Z80 is a trademark of Zilog Inc. 


line of MPUs. From 4-BIT CMOS 
and NMOS MICROS — of which we 
are the second largest manufac- 
turer in the world — to our line 
of 8-bit devices, including cmos 
and NMOS 8048 and 8049, as well as 
the popular 8085 family. 

Toshiba is the power in MPUs, 
and one of the reasons 1s 
Toshiba’s proven volume produc- 
tion capability. Capability that 
assures you of the product you 
need — when you need it. 

So when you are designing in 
a 7-80, talk with the people with 
CMOS Z-80 power. Talk with 
Toshiba. 


8-BIT MICROPROCESSOR — CMOS Z-80 FAMILY 


Operating | Power- 
Technology | Current at} Down 
MHz Current 


Description 


TMPZ84C00 | 4MHz Z80A CPU 
TMPZ84C30 | CTC: Counter/Timer Circuit 


TMPZ84C20 | PIO: Parallel Input/Output 
Controller 


T6497 Clock Generator /Controller 

TMPZ84C40 | SIO: Serial Input/Output 
Controller 

TMPZ84C10 | DMA: Direct Memory Access 
Controller 


TOSHIBA. THE POWER IN MPUs. 


TOSHIBA AMERICA, INC. 





(913) 236-8800, Sterling Electronics-Kansas, (913) 236-5589, Time Electronics Midwest, (314) 391-6444; NEVADA, Integrated Electronics, (916) 424-5297, Time Electronics-Nor/Cal, (408) 734-9888, Westem Microtechnology, (408) 725-1660; NEW HAMPSHIRE, Cronin Electronics, Inc., (617) 449-5000, Milgray/New England, Inc., 
(617) 272-6800, Sterling Electronics-Boston, (617) 938-6200, Time Electronics-New England, (617) 532-6200; NEW JERSEY, General Components, Inc., (609) 768-6767, Milgray Electronics, Inc., (516) 420-9800, (609) 983-5010, (800) 257-7808, (800) 257-7111, Sterling Electronics-So. Plainfield, (201) 769-7000, Time Electronics, 
(516) 273-0100; NEW MEXICO, Sterling Electronics-Albuquerque, (505) 884-1900, Time Electronics, (602) 967-2000, Western Microtechnology, (602) 948-4240; NEW YORK, Milgray Electronics, inc., (516) 420-9800, (716) 385-9330, Rome Electronics, (315) 337-5400, Time Electronics, (516) 273-0100, (315) 432-0355; NORTH/SOUTH 
CAROLINA, Milgray Electronics, Inc., (404) 393-9666, Resco Raleigh, (919) 781-5700, Time Electronics, (704) 522-7600; NORTH/SOUTH DAKOTA, Diplomat Electronics, (612) 559-2500, Time Electronics, (612) 944-9192; OHIO, Milgray/Cleveland, Inc., (216) 447-1520, (800) 321-0006, Reptron, (614) 436-6675, Time Electronics, (614) 761-1100; 
OKLAHOMA, Diplomat Electronics, (214) 980-1888, Milgray Electronics, Inc., (214) 248-1603, Sterling Electronics-Tulsa, (918) 663-2410, Time Electronics, (214) 241-7441; OREGON, Integrated Electronics, (503) 639-9661, Time Electronics, (503) 684-3780, Western Microtechnology, (503) 629-2082; PENNSYLVANIA, General Components, Inc. 
(609) 768-6767, Milgray/Cleveland, Inc., (216) 447-1520, (800) 321-0006, Milgray/Delaware Valley, Inc. , (609) 983-5010, (800) 257-7808, (800) 257-7111, Time Electronics, (215) 337-0900, (614) 761-1100; RHODE ISLAND, Cronin Electronics, Inc., (617) 449-5000, Milgray/New England, Inc., (617) 272-6800, Sterling Electronics-Boston, 
(617) 938-6200, Time Electronics-New England, (617) 532-6200; TENNESSEE, Milgray Electronics, Inc., (404) 393-9666, Resco Raleigh, (919) 781-5700, Time Electronics, (404) 448-4448; TEXAS, Diplomat Electronics, (512) 452-5254, (214) 980-1888, (713) 975-8447, Milgray Electronics, Inc., (214) 248-1603, Sterling Electronics, 
(713) 623-6600, (512) 836-1341, (214) 243-1600, Time Electronics, (214) 241-7441, (713) 530-0800; UTAH, Diplomat Electronics, (801) 487-8131, Integrated Electronics, (801) 298-1869, Sterling Electronics-Denver, (303) 796-7338, Time Electronics of Colorado, (303) 799-8851; VERMONT, Cronin Electronics, Inc., (617) 449-5000, Milgray/ 
New England, inc., (617) 272-6800, Sterling Electronics-Boston, (617) 938-6200, Time Electronics-New England, (617) 532-6200; VIRGINIA, Milgray/Washington, Inc., (301) 468-6400, (800) 638-6656, Resco Raleigh, (919) 781-5700, Sterling Electronics, (703) 450-2373, (804) 226-2190, Time Electronics, (301) 964-3090; WASHINGTON, 
Integrated Electronics, (206) 455-2727, Time Electronics, (206) 882-1600, Western Microtechnology, (206) 881-6737; WISCONSIN, Diplomat Electronics, (612) 559-2500, GBL Goold Electronics, (312) 593-3220, Integrated Electronics Corp./Chicago, (312) 843-2040, Milgray/Chicago, Inc. , (312) 350-0490, Time Electronics, (612) 944-9192, 
(312) 350-0610; CANADA, Carsten Electronics, Ltd., (613) 729-5138, (416) 495-9999, (416) 495-7705, (514) 334-8321, Space Electronics Sales Corp., (514) 697-8676, (416) 636-8814, (613) 596-5340, (604) 437-3611. 
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If you need production quantities of ldns, The PAL 24B Series. 





24-pin PAL’ ICs, there’s only one name worth There’s really nothing else to compare it 
knowing. to. Unless you count the 10ns series we'll be 
Monolithic Memories. | introducing soon. 
Our PAL 24B Series is available right now. For datasheets and samples, call us at 
It’s pin-for-pin compatible with our PAL 24A (800) 247-6527, ext. 6005. 
Series, only 40% faster. And supported by r write Monolithic Memories, 2151 
PALASM”® CAD software. ission College Blvd., Santa Clara, CA 95054. 
Here are the part numbers. PAL20L8B, PAL, PALASM and SKINNYDIP are registered trademarks of Monolithic 
P AL20R8B, PAL20OR6B and PAL20R4B. Memories, Inc. © 1986, Monolithic Memories, Inc. 
And here are the specs. Maximum propa- “45.8 
gation delay, 15ns. Maximum current drain, Monoli thic 





210mA. All ina 300 mil SKINNYDIP” package. Memories 
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The PP39 Univ LG) Programmer 
Simply Incomparable 





Once you've tried it you'll 
know why it is 
unquestionably the very best 
machine of its kind. 

You'll also see exactly 
why the PP39 is right for you. 
Contact Stag for full 

details now. : 


There is without doubt 
no other machine in the 
same class as the portable 
software—driven PP39 
Universal MOS Programmer 
for EPROMS, E°PROMS and 
single chip micros. 

It is a ‘stand—alone’ 
programmer in more than 







Recognizing 




























just one sense. The highest that the 
simple truth is 
quality software enables our most powerful 
different functions to be advantage, 
performed with consumate SUaGg 





Cac, 


@ Performs set programming — set of two EPROMs simultaneously for 16 bit systems — as well as 32 bit capability. 
® Configured to program 8 bit and 16 bit EPROMs. ® Built—in access time testing ™ Module option for most micros 
(including INTEL + MOTOROLA) @ RS232C interface up to 19,200 Baud. ™ Remote control as standard. 
= Supports MDS formats, extended formats, as well as the popular Binary and Hex ASCII formats. 

@ Features the powerful ‘Interlace’ concept to enable easy handling of 16 and 32 bit data. # Standard editing 
functions are included such as string search, insert, delete, relocate, fill Ram, complement and much more. 

# Software easily upgraded within the module. # Emulator option for EPROM simulation. 


Stag — delivering more than just ,promises! 





sophisticated systems for the discerning engineer 
Stag Microsystems Inc., 528-5 Weddell Drive, Sunnyvale, CA 94089. Tel: 408-745-1991. Telex: 910-339-9607. 
CIRCLE NO 80 
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eis ot GaN MORROW 
C-LANGUAGE SYMBOLIC DEBUGGER RUNS ON IBM PC 


The DE-1000 universal nP development system from Emulogic (Norwood, MA) works 
with a variety of host computers and features Slice—a high-level symbolic debugger for 
the C programming language. The Slice debugger lets you examine and modify both lo- 
cal and global variables, trace C function calls and stack usage, and evaluate expres- 
sions in C or assembly language. In addition, you can track the movement of variables 
between registers and stack, examine functions in C or assembler, and step your pro- 
gram by source line, call, assembler instruction, or bus cycle. The emulator works 
with 68000 and 8086 target systems. You can use any IBM PC or any level VAX— 
including a MicroVAX—as a host. The DE-1000 costs $12,000 for the IBM PC version 
and $16,000 for the VAX version.—Charles H Small 





24-PIN PLD IS ELECTRICALLY ERASABLE 


The GAL 20V8 from Lattice Semiconductor (Beaverton, OR) is the first electrically 
erasable 24-pin PLD. Electrically erasable PLDs require less time and equipment to 
reprogram than do erasable PLDs that require ultraviolet lamps to erase. The GAL 
20V8 contains programmable macrocells that allow it to replace any of 80 types of 
24-pin PLDs. Its 25-nsec propagation delay makes it as fast as many bipolar parts, but 
the device consumes 50% less power (90 mA vs 180 mA for bipolar devices). The out- 
put circuits can sink 24 mA, which guarantees compatibility with bipolar PLDs. 

The GAL 20V8 costs $17.63; a 35-nsec version costs $13.26 (100).—David Smith 


SEVERAL NONVOLATILE MEMORY ICs OFFER GREATER SPEED, DENSITY 


Several chip manufacturers have recently released EPROM and KEPROM chips with 
improved speed and density. Atmel Corp’s (San Jose, CA, (408) 4354-9201) AT28C64, a 
CMOS 64k-bit (8k-byte) EEPROM with 100,000 write/erase cycles, features a self-timed 
write cycle of 200 psec max and an access time of 150 nsec. Such write speeds are at 
least 10 times faster than those exhibited by conventional EEPROMs. In standby mode, 
the part draws only 10 pA from one 5V supply and requires no more than 10 mA in the 
active mode. The AT28C64 costs $42.10 (100) in 28-pin ceramic DIPs or $8-pin LCCs. 


Xicor Inc (Milpitas, CA, (408) 946-6920) has begun sampling its 256k-bit (62k-byte) 
X28256 EEPROM. The part incorporates a 28-pin DIP footprint that allows upgrades 
from designs previously employing standard 64k-bit EEPROMs. The device delivers a 
150-nsec access time and a &-msec page-write time; active supply current from one 5V 
power source is less than 100 mA. Production quantities of the X28256 will be avail- 
able in April for $120 (100). 


Intel Corp’s (Folsom, CA, (916) 351-2746) high-speed 27128B-110/05 1288k-bit EPROM 
features a maximum access time of 110 nsec, which represents a 40-nsec improvement 
over their previous high-speed 27128A-1 EPROM. In a JEDEC-approved, 28-pin win- 
dowed ceramic DIP, the device costs $13.30 (1000). 


Production quantities of the CMOS Am27C1024 1M-bit (65,536x16-bit) EPROM from 
Advanced Micro Devices (Sunnyvale, CA, (408) 732-2400) are now available in a 40-pin 
DIP for $199 (100). Despite its high density, this EPROM features interactive block- 
programming algorithms and typical access times of 200 nsec.—Denny Cormier 


STE BUS DEVELOPMENT SYSTEMS SUPPORT 68008 AND 64180 DESIGNS 


Performance Interconnect Inc (La Jolla, CA, (619) 457-0665) offers development sys- 
tems for the STE Bus. The PII-DS-S1 and PII-DS-S2 systems include Hitachi 64180 and 
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Motorola 68008 CPU boards, respectively. Each system also includes dual 344-in., 1M- 
byte floppy-disk drives and a 2OM-byte Winchester drive. The systems leave seven STE 
Bus slots empty for customization. The 64180 system runs CP/M+ or ZRDOS; the 

68008 environment employs the multiuser, multitasking PDOS operating system. Each | 
system with software costs $4995.—Maury Wright 


HIGH-LEVEL META-ASSEMBLER DETECTS ERRORS 


The MetaStep program from Step Engineering (Sunnyvale, CA) is a retargetable, 
relocatable, macro meta-assembler. You can produce small modules of microprogram- 
ming— rather than write your microprogram as a monolithic whole —and later link 
the modules together to suit the target. Unlike earlier meta-assemblers written in For- 
tran, MetaStep was written in C and features C-like, free-form definition of microcode 
operators. You can also build in range checking and other programmer constraints. 
MetaStep assembles at more than 10,000 fields/minute and also processes AMDASM 
source code.—Charles H Small 


AI DEVELOPMENT SYSTEM RUNS ON IBM PC/AT 


You can develop Lisp-based artificial-intelligence software on an IBM PC/AT by using 
the $1195 GCLISP 286 Developer from Gold Hill Computers (Cambridge, MA, (617) 
492-2071). This development system includes a memory interpreter, a compiler, an edi- 
tor, a tutorial, and on-line help features for creating programs written in Golden Com- 
mon Lisp. Running under PC-DOS version 3.0, the software can address as many as 
15M bytes of physical memory. It requires at least 2M bytes of memory, a floppy-disk 
drive, and a hard disk.—David Smith 


ICs ENSURE SYSTEM INTEGRITY DURING POWER FAILURES 


Providing orderly shutdown and automatic restart for »P-based systems, the In- 
tegrated Battery Backup from Dallas Semiconductor Corp (Dallas, TX, (214) 450-0400) 
is a 6-part chip set that protects critical data during a power loss. This chip set allows 
your system to restart a task where it stopped, as if no power disruption had occurred. 
The first chip, the DS1231, is a power monitor that warns the system’s pP of a possible 
power failure, thus allowing the pP to store critical data before a power loss. The 
DS1260 supplies battery power to your volatile RAMs when line voltage falls below a 
critical level. The DS1212 determines whether the line voltage or the battery will best 
maintain the RAM data. The DS1231 costs $3.30; the DS1260 starts at $6.25; 
and the 16-RAM DS§S1212 costs $6.70 (1000).—J D Mosley 


CHOPPER-STABILIZED OP AMP WORKS FROM + 15V SUPPLIES 


The TSC915 operational amplifier from Teledyne Semiconductor (Mountain View, CA, 
(415) 968-9241) operates from supply voltages ranging from +3.5V to + 16V. 
Monolithic chopper-stabilized op amps have traditionally imposed power-supply limits 
of +7.5V. The TSC915 uses a metal-gate CMOS process; its chopper stabilization holds 
offset voltage to 10 nV max with drift of 0.1 npV/°C. Input bias and offset currents are 
100 pA max. Common-mode rejection, power-supply rejection, and open-loop gain are 
all 140 dB typ. Permissible common-mode range for the input extends from the nega- 
tive supply to within eV of the positive supply. Input noise is 0.2 nV p-p over a 0.1- to 
1-Hz bandwidth, unity-gain bandwidth is 500 kHz, and slew rate is 0.5V/psec. 
Prices for commercial- and industrial-range devices are $4.50 and $5.60 (100), 
respectively.— Bill Travis 
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There's more here 


There’s more here than just specs. TRW — 
LSI, the leader in high-performance 
A/D converters, gives you leading-edge 
technology, performance, reliability, 
value and field support. 


Whether your needs are for medical, 
seismic, radar, image processing, or 
general data conversion applications, 
TRW LSI’s leading-edge technology 
provides A/D converters for your spe- 
cific digital signal processing function, 
word size and speed requirements. 


Resolutions from 4 to 9 bits provide flexi- 
bility for any of your data conversion 
needs. Our A/D converters will accu- 
rately sample and convert high-frequency 
input signals without sample-and-hold 
circuitry. And most of our converters are 
available with evaluation boards which 
allow for quick and convenient operation 
of the device. 


Available in a variety of packages, 

our A/D converters provide significant 
cost advantages in their function and 
performance. And you’re always sup- 
ported by our extensive network of in- 
house and field application engineers, 
application notes and data sheets. We give 
you more than just a full line of products. 
TRW LSI gives you the most advanced 
and best supported A/D converters on 
the market today. 


Remember, you always get 
FULL SPEC PERFORMANCE 
fromTRW LSI. 


Our A/D converters are available off the 
shelf from Arrow Electronics, Hall-Mark 
and Hamilton/Avnet. 


For your free copy of our VLSI DATA 
BOOK or for data sheets on any of our 
A/D converters, call or write our Litera- 
ture Service Department: 





LSI Products Division, 

TRW Electronic Components Group, 
P.O. Box 2472, La Jolla, CA 92038, 
619.457.1000 

In Europe, call or write: 

TRW LSI Products, 
Konrad-Celtis-Strasse 81, 

8000 Muenchen 70, W. Germany, 
089.7103.115 

In the Orient, phone: 

Hong Kong, 3.856199; 

Tokyo, 03.461.5121; Taipei, 751.2062 


TRW Inc. 1985 — TRS-5100 


LS! Products Division 
TRW Electronic Components Group 
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VME BUS IEEE-488 CONTROLLER SUITS FUNCTIONAL PARTITIONING 


The PME68-14 board comes with a 68000 or 68010 pP, as much as 2M bytes of dual- 
ported RAM, and an interface and driver firmware for IHREFE-488 bus control. From 
Plessey Microsystems (Towcester, UK, TLX 31628), the board is suited for use as an in- 
telligent IHEE-488 subsystem in VME Bus systems or as a stand-alone IEEE-488 con- 
troller. Based on the TMS9914 IHEEE-488 interface IC, the double Eurocard board has 
full talker, listener, and system-controller capabilities. Sockets are provided for as 
many as four 28-pin EPROM/static RAMs and for a DMA controller. Additional on- 
board functions include two serial ports, a real-time clock calendar, and three 16-bit 
counter/timers. The board’s VME Bus interface includes slot 1 system-controller func- 
tions; its P& connector carries a buffered 68000 bus for expansion purposes. With 
o128k bytes of dual-ported RAM, the board sells for less than £1000. 


ADD-IN BOARD TRANSFORMS PC INTO SEMIGRAPHICS TERMINAL 


Suited for use in IBM PC, PC/XT, PC/AT and compatible computers, the USGT/PC 
card from Devlonics Terminals NV (Kortrijk, Belgium, TLX 85643) allows you to com- 
municate with a variety of videotex and TT'Y-based information sources via its onboard 
autoanswering V2l1/V2é modem. A Bell-standard modem version is also available. The 
board supports Prestel and Teletel videotex standards. The software includes a video- 
tex and TTY editor and PC-to-PC file-transfer utilities. Autodial facilities include auto- 
matic selection of pulse or tone dialing. You can program as many as 10 menu-selected 
automatic dial-up sequences. In addition, the board provides the PC with an additional 
RS-2458C interface. Including diskette-based software for the PC, the USGT/PC costs 
Bfr 43,000. 


CCD IMAGE SENSORS FEATURE ANTIBLOOMING FUNCTION 


The P86000 and P85000 Series monochrome, CCD frame-transfer image sensors fea- 
ture antiblooming circuitry to prevent pixel overloads. Options include front or back 
face illumination. Manufactured by EEV Ltd (Chelmsford, UK, TLX 99103), the 
288 x585-pixel P86O000 Series serves 625-line TV picture generation; the 244x385-pixel 
P85000 Series is intended for dedicated 525-line applications. Both series, which 
should be available in May, have a %-in. format, and devices with '-in. format will be 
available by the third quarter. A range of hybrid support circuits provides drive logic 
and peripheral functions including CCIR or EIA video output, automatic gain control, 
and blemish correction. 


A/D VME BUS BOARD FEATURES INDIVIDUAL CHANNEL PROGRAMMING 


The ADI2ZVME-16 and -32 VME Bus A/D-converter cards from Anglia Technology Ltd 
(Norwich, UK, TLX 975646) provide 16 or 32 analog input channels, respectively, 
which you can individually program for input range and for single-ended or differen- 
tial, unipolar or bipolar operation. The board has an overall system accuracy of : 
0.024% on all of its input ranges from 100 mV to 10V full scale, a resolution of 12 bits, 
and a maximum throughput rate of 28k samples/sec. It also provides 500V isolation 
between the input and VME Bus grounds. The 16-channel board costs £1395, and the 
4e-channel version costs £1520. 
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The Past. Nicolet digital oscilloscopes can record 

the history of your signal before the trigger point. 

Examine what preceded an event as well as the event 

itself. Use expansion to analyze the signal in detail 

at up to 100 times the resolution of an analog scope. 

Store the signals on floppy disk or bubble memory for 
future recall and reference. Or plot 


them out in report ready format. 
The Present. Compare live signals 
~ with each other or with previously 


stored signals. Store any signal with 
the touch of a button and use voltage and time numeric 
display for exact comparisons. You can even display 
related signals as functions of each other instead of 
time. Manipulate waveforms using the scope’s built-in 
programs or transmit them to a computer and back 
for display. 





The Future. Expecting a transient? Set-up your 
Nicolet scope to capture it while you’re away! Some 
models can even capture a sequence of events and store 
them on disk or bubble memory automatically ready 
for instant recall and display. 


Get Results First Time, Everytime. Don’t 
miss important data because of set-up error. Nicolet 
scopes are easy to use. Find out how they can be the 
quickest solution to your signal problems. For more 
information, write Nicolet Oscilloscope Division, 5225 
Verona Road, Madison, WI 53711. Or call 608/273-5008. 





cz Nicolet 
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over 50 off-the-shelf models. .. 








Having difficulty locating RF or pulse 
transformers with low droop, fast risetime or a 
particular impedance ratio over a specific frequency 
range?...Mini-Circuits offers a solution. 


Choose impedance ratios from 1:1 to 36:1, 

connector or pin versions (plastic or metal case built 

to meet MIL-T-21038 and MIL-T-55831 requirements”). 
Ultra-wideband response achieves low droop and fast 
risetime for pulse applications. Ratings up to 1O00M ohms 
insulation resistance and up to 1000V dielectric voltage. 
For wide dynamic range applications involving up to 

100 mA DC primary current, use the T-H series. 

Coaxial connector models are offered with 50 and 75 ohm 
impedance; BNC standard; request other types. 

Available for immediate delivery with one-year guarantee. 


Call or write for 64-page catalog or see our catalog in 
EBG, EEM, Gold Book or Microwaves Directory. 


“units are not QPL listed 


bent lead version 
NSN GUIDE te lage: 
MCL NO. NSN 
11-1 5950-01-128-3745 
T2-1 5950-01-106-1218 
T4-1 5950-01-024-7626 
TMO4-4 5950-01-067-1012 
A Division of Scientific Components Corporation a a case styles 
World's largest manufacturer of Double Balanced Mixers ¢ I, TH, case W 38, X65 Bent Lead Versio 
P.O. Box 166, Brooklyn, New York 11235 (718) 934-4500 TMO9-1A_ — 5950-01-098-6315 TMO, case A 14, t case B13 
Domestic and International Telex 125460 International Telex 620156 116-1 5950-01-094-7439 FT, FIB, case H 16 


C72-1 Rev. A 



















































































esto FREQUENCY INSERTION LOSS PRICE § 
z 
case style number MODEL 2cB 
see opposite page. NO. MHz Ea. Qty. 
A* T 4-47 3.95 (10-49) 
. : 14-6T Ne ‘ 5.95 (10-49) 
T2-4T 2 4.25 (10-49) 
PRI SEC 12.5-6T 2.5 4.25 (10-49) 
13-4T 3 3.95 (10-49) 
14-4 4 2.95 (10-49) 
14-6T 4 3.95 (10-49) 
T5-4T 5 4.25 (10-49) 
T8-4T 8 6.95 (10-49) 
M347 13 4.25 (10-49) 
146-61 Ne 16 4.95 (10-49) 
TH 14-4H 4.95 (10-49) 
TMQ 1TM0O4-4T 6.45 (10-49) 
TMO2-4T 6.75 (10-49) 
TMO2.5-6T 6.75 (10-49) 
TMO3-4T 6.45 (10-49) 
TMO4-4 4.95 (10-49) 
TMOS-4T 6.75 (10-49) 
TMO413-4T 6.75 (10-49) 
B¥ wn TT 111-6 ‘ 004-500 .004-500 .02-200 1-50 5.95 (10-49) 
7 = TT4.5-4 1.5 .075-500 .075-500 .2-100 1-50 4.95 (10-49) 
PRI SEC TT2.5-6 2.5 01-50 01-50 025-25 .05-10 5.25 (10-49) 
TT4-4 4 .05-200 .05-200 .02-50 1-30 4.95 (10-49) 
TT25-4 25 .02-30 02-30 7.95 (10-49) 
TTMO_ TTMO4-4 .005-100 .005-100 10.95 (10-49) 
C T 14-4 ‘ (10-49) 
. - 14-6 NON 1 (10-49) 
14.5-4 1.5 (10-49) 
PRI SEC 14.5-6 NOW 1.5 (10-49) 
T2.5-6 2.5 (10-49) 
14-6 4 (10-49) 
T9-4 9 (10-49) 
146-1 16 (10-49) 
136-4 36 (10-49) 
TH 14-4H (10-49) 
T9-4H (10-49) 
146-4H (10-49) 
TMO ™TMO1-4 (10-49) 
TMO4.5-4 (10-49) 
TMO2.5-6 (10-49) 
TMO4-6 (10-49) 
TMO6-4 (10-49) 
TMO9-4 (10-49) 
TMO4.6-4 (10-49) 
PS D T 12-4 2 .025-600 .025-600 .05-400 5-200 3.45 (10-49) 
rae - re 13-4 3 5-800 5-800 .2-400 a 4.25 (10-49) 
> 14-2 4 .2-600 .2-600 5-500 .2-250 3.45 (10-49) 
PRI SEC 18-1 8 15-250 15-250 25-200 2-400 3.45 (10-49) 
144-4 14 .2-450 .2-150 4.25 (10-49) 
> TMQ _ TMO2-4 2 .025-600 .025-600 .05-400 5-200 5.95 (10-49) 
TMO3-4 3 5-800 5-800 2-400 = 6.95 (10-49) 
TMO4-2 4 .2-600 .2-600 5-500 2-250 5.95 (10-49) 
TMO8-4 8 15-250 15-250 .25-200 2-100 5.95 (10-49) 
™MO14-4 14 2-450 2-150 6.75 (10-49) 
FT  FT4.5-4 1.5 4-400 4-400 5-200 4-100 29.95 (4-4) 
SEC FTR  FTB4-4 .2-500 .2-500 5-300 40-100 29.95 (1-4) 
FTB1-6 4 01-425 01-125 05-50 4-25 29.95 (1-4) 
@ FTB41-1-75 4 5-500 5-500 5-300 40-100 29.95 (1-4) 
= Denotes 75 ohm models 
¥* Maximum Amplitude Unbalance * Maximum Phase Unbalance 
0.4 dB over 1 dB frequency range 4.0° over 1 dB frequency range 
0.5 dB over entire frequency range 5.0° over entire frequency range 
C72-2 Rev. A 
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Reliability mpatibility Quick Turnaround 


is your obvious first requirement in with industry standards. All Ven-Tel is more than a phrase to us. We've 
this vital link between your product modems utilize the industry stan- built a reputation for meeting prod- 
and the outside world. At Ven-Tel dard “AT” command set, guaran- uct deadlines among some of the 
—with 12 years experience and teeing compatibility with virtually all nation’s largest and most demand- 
millions of modems designed and __ types of software. And every Ven-Tel ing manufacturers. From start to 
shipped—we don't take reliability custom modem is fully compatible finish in as little as 90 days, Ven-Tel 
for granted...so you can. with our complete line of standard can help you get your product to 
desktop and PC internal modems. market quickly. You can even begin 
We also meet Bell 212A and development using our standard 


CCITT V.22bis standards inspeeds modules while your design is 
up to 2400 baud. being finalized. 














Customizing 


your modem is your choice. From 
our standard off-the-shelf boards, to 
complete custom design, to licens- 
ing our proprietary CMOS chip 
design (for quantities in excess of 
100,000 annually), we guarantee the 
right modem solution based on 
your deadline, design and volume 
requirements. Custom hardware 
configurations and firmware give 
you maximum freedom for inte- 
grating the modem into your overall 
product design. 





absolutely, 
need reliable 





Compact Size 


is an important requirement in 
applications like credit check ter- 
minals, portable computers and 
trouble monitors. Ven-lel modem 
density is state-of-the-art to provide 
excellent “real estate” value, with 
complete auto-dial/auto-answer, 
AT compatible, 212A modems— 
in as little as 12 square inches. 
With power requirements as low 
as 500mW. 








“a -_ 2h 
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Competitive 
Pricing 


makes the Ven-Tel custom modem 
package one definitely worth looking 
into. For quotations based on your 
modem specs or a discussion with 
our experienced OEM sales engi- 
neers, call 800/538-5121 (outside 
California). In California, call 
408/727-5721. Or contact us for our 
custom modem brochure: 

Ven-Tel, OEM Products Division, 
2342 Walsh Avenue, 

Santa Clara, CA 95051. 

















Our new Optc 
likead 
ts “Optologic Coupler 


“if Ve _ Getting lost in the analog 
J} WAX world is no fun for the 









logic designer. In the 
past you had to con- 
sider trade-offs 
between input cur- 
rent, LED temper- 
ature dependence, 
speed and many 
Many of these trade-offs were figured out by trial and error. It was really time 
consuming. And a real pain. But now there's good news ahead. 


Anew concept. 


Now you can achieve optoisolator protection without having to understand the 
analog operation of the optocoupler. 

The Optologic coupler is the first general purpose, high speed optoisolator that 
looks exactly like any common 74-series logic gate at both input and output. This 
makes it extremely easy to interface between same or different logic families. 
The innovative use of an input amplifier ensures real LSTTL compatibility and 
preserves your TTL noise immunity. 

The Optologic coupler will find wide use in data communications. In local area 
networks you can greatly improve noise immunity while utilizing the device’ high 
input impedance in multiple bridged line receivers. 


The Optologic coupler is available from these distributors: 


US. 

ARROW ELECTRONICS, INC. HAMMOND ELECTRONICS, INC. KIERULFF ELECTRONICS SCHWEBER ELECTRONICS 

BELL INDUSTRIES HARRISON EQUIP. CO., INC. MILGRAY ELECTRONICS, INC. | SUMMIT DISTRIBUTORS, INC. 
(GRAHAM DIVISION) J.V. ELECTRONICS NEWARK ELECTRONICS WYLE LABORATORIES 


CAM/RPC 












gital IC 


In another common application, 
AC/DC precision level sensing is 
possible because of the well-defined 
input threshold. 

And the price is competitive with 
other high speed optocouplers. 





PART LOGIC OUTPUT 
NUMBER FUNCTION | CONFIGURATION 
740L6000 LSTTL BUFFER TOTEM POLE 
740L6001 LSTTL a INVERTER TOTEM POLE 
740L6010 | LSTTL CMOS BUFFER | OPEN COLLECTOR 
740L6011 LSTTL CMOS INVERTER | OPEN COLLECTOR 


740L6000 740L6001 740L6010 740L6011 


NOISE 
SHIELD 
























High performance and reliability. 

Propagation delay of the Optologic 
coupler iS 60ns and supports datacom There are two output versions available: one with totem pole circuit 
to 15 MBaud. The built-in internal noise | for interlace to.43 V to 18 V CMOS or power transistors’ 
shield offers 15kV/us common mode transient rejection. 

2500 VAC RMS isolation for one minute corresponds to a 
440 VAC working voltage. 

MT TF is 1.68 million hours at 90% confidence. 
The Optologic coupler is a fool-proof device that 
provides a level of design integrity and security that 

the engineer has not had before. . 

If you hate leaving the digital world every time 
= you want to optically isolate your circuits, design in the 
oo - "easy-to- use Optologic couplers from the LightHouse. 
‘1S plug them in. 

And bingo. 

For samples or information about immediate GEN FRAL 
volume production, contact your local distributor or INSTRUM ENT 
General Instrument, Optoelectronics Division, Optoelectronics Division 
3400 Hillview Avenue, Palo Alto, CA 94304. 













pet 


All y 








(415) 493-0400. TWX: 470208. The LightHouse you can depend on. 
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CANADA 

ARROW CARDINAL INDUSTRIAL FUTURE ELECTRONICS, INC. 
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LBO-325 packs all the power and 
performance of a cumbersome, 
backbreaking, 60-MHz workbench 
oscilloscope into an easy-to-carry, ultra- 
compact, featherweight unit. Although its 
32-inch CRT is as big and clear as 
screens on large field-service scopes— 
LBO-325 weighs only 9 Ibs. So it won't 
weigh field-technicians down, no matter 
how far afield they go! LBO-325 is so 
small it fits inside a 3-inch deep attache 
case with room to spare for a multimeter, 


service manuals and some tools. The idea 


full-function scope for a cramped 
work area or crowded bench. 





. 


Time is money. A scope 
left in the vehicle takes 
time to retrieve. One kept 
in the shop causes repeat 
service calls. The LBO-325 


Circle 47 for Product Information 













Attache Case Oscilloscope is so 
easy to Carry and use, techs will 
take it everywhere, every time. 
And the time saved translates into 
extra profits for years to come. 


> 4) | 


* 60 MHz « Dual channel « ALT TIME 

BASE simultaneously displays main 

waveform and any expanded portion 

* ALT TRIG for stable display of. 

2 asynchronous signals « Bright, 

sharp 12-kV trace * Large 32-inch 

PDA CRT = Illuminated graticule 

« Comprehensive triggering * TV-V and 

TV-H sync separators « Variable trigger 

hold-off * Delay line shows sharp leading 

edges « CH-1 output drives 
low-sensitivity instruments 

«Measures only 3 x 9 x 11% 

inches * Weighs 9 Ibs. 





Built tough to provide long 
use, LBO-325 is backed by 
Leaders 30-year reputation 
for reliability and by 
factory service depots 
on both coasts. 


















SR REI LLG DOO DAIL 


LBO-325 CRT is shown actual size. 
Call toll-free 


(800) 645-5104 


In NY State 


(516) 231-6900 


Request an evaluation sample, our 
latest Test Instrument Catalog with over 
100 outstanding products, the name and 
address of your nearest “Select” Leader 
Distributor, or additional information. 


DISPEL ILI E MALL IID ORIOLE BEETLE 


For professionals 
who ra . 
difference. — 
380 Oser Avenue 
Hauppauge, New York 11788 
Regional Offices: Chicago, Dallas 
Los Angeles, Boston, Atlanta 


In Canada call Omnitronix Ltd. 
(514) 337-9500 








Circle 8 for Product Demonstration 
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IEEE survey covered 
numerous topics 


Dear Editor: 

With reference to your editorial 
“IEEE’s rosy picture hides thorns,” 
(EDN, December 12, 1985, pg 51), I 
would like to make several com- 
ments. First, it should be noted that 
the IEEE survey apparently being 
cited (and compared adversely to an 
EDN survey) is the US Member 
Opinion Survey 1985. The editorial 
suggests that the Member Opinion 
Survey concentrated entirely on job 
satisfaction. The survey actually 
covered numerous topics, including 
public policies, ethics, career main- 
tenance and development, and edu- 
cation. Job satisfaction was one of 
five subtopics in the section on ca- 
reer maintenance and development. 

I would also like to point out that 
the professional consultant who 
worked with the Member Opinion 
Survey committee in producing the 
survey tells me that there’s no such 
thing as “a true neutral response.” 
She suggests that “neutral is not 
neutral.” Similarly, the term “mod- 
erately satisfied” implies at least 
some dissatisfaction. It seems to be 
your conclusion, not the Member 
Opinion Survey’s, that the first 
three scales (out of five) can be 
added together to indicate 90% job 
satisfaction. 

Another IEEE survey, con- 
ducted by Spectrum/Harris, states: 
“Nearly three-fourths of the EEs 
surveyed report they are extremely 
(16%) or quite (57%) satisfied with 
their current positions. Yet one in 
four complain that they are not too 
(21%) or not all, (4%) satisfied.” 
Thus, it’s debatable whether the 
IEEE is presenting a “rosy picture” 
of job satisfaction. 

Finally, although the Member 
Opinion Survey is not exhaustive on 
the subject of other “important is- 
sues” of job satisfaction, it does note 
the following: “Different age groups 
have different perspectives on the 
components of job satisfaction. 
Compensation is most important for 
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those in their 50s and less important 
for those in their 20s and 70s. The 
importance of promotion increases 
almost linearly with age. Having 
authority commensurate with re- 
sponsibility is least important for 
E\Es in their 20s and most important 
to those in the middle- and upper- 
management years of the 40s to 70s. 
Job security is least important to 
those in their 70s, who are near 
retirement or who may already be 
retired. Working independently is 
most important for those in their 
60s and least important for those in 
their 20s. The importance of clerical 
help increases with age. Continuing 
education is most important for the 
youngest engineers’ job satisfaction 
and is least important for mid-ca- 
reer engineers in their 40s and 50s. 
Not all components of job satisfac- 
tion are age-dependent. The ele- 
ment rated most important for job 
satisfaction overall—working on in- 
teresting projects—is not signifi- 
cantly related to age. The same is 
true for having compatible col- 
leagues, participating in decision- 
making about work-related issues, 
receiving recognition, and having 
comfortable workplace surround- 
ings.” 

In conclusion, I appreciate your 
comments as an editor and as a 
member of the IEEE. 

Sincerely yours, 

Pender M McCarter 
Manager, Public Information 
IEEE 

Washington, DC 


Ed Note: EDN disagrees with Mr 
McCarter’s statement that only 
EDN—and not anyone connected 
with the [IEEE—concluded that the 
IEEE survey report claimed 90% 
job satisfaction among respondents. 
To quote from the IEEE report: 
“Just 9% say they are less than 
moderately satisfied.” 

Concerning “important issues” 
addressed (or not addressed) by the 
IEEE survey, our editorial plainly 


stated that the survey did ask about 
Continued on pg 34 
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TEK’S COST-EFFECTIVE 
32-BIT ANSWER FOR 
INDEPENDENT THINKERS 
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For less than $10,000, 
you can add the Tek 
6130 and turn your 
4100 color graphics 
terminal into a 32-bit 
workstation. It's a 
combination that lets 
you configure a higher- 
performance, stand- 
alone system in 
RS-232 environments. 
Standard features of 
the 6130 include the 
UTek operating system 
—an extremely power- 
ful yet friendly version of Unix 
—as well as 20 MB hard disk; 


360 KB integrated flexible disk; 


1 MB of parity RAM; Local 
Area Network (LAN) port; and 
GPIB port. 


To increase your pro- 
ductivity, UTek features an 
efficient Distributive File 
System (DFS). It minimizes 
the number of operating sys- 
tem calls needed to perform 
Standard Unix communica- 
tions. In addition, UTek offers 
you productive features like 
electronic mail, network sup- 
port, line and screen editors, 





Connect a 4120 Series terminal 
to a 6130 for additional power 
and flexibility. 















The 32-bit Tektronix 6130 supports Tek's 4100 
family of desktop terminals and the 4692 high- 
performance color copier. 





Both the 6130 and 
6130S Application 
Systems provide 
excellent commu- 
nication capability 
with other computers 
via Ethernet and 
RS-232-C links. You 
can communicate with 
other workstations at 
speeds of up to 1 
megabit per second. 
Or download software 
from other hosts by 


and remote login 
to access | 
other workstations. 


The optional 
Casual User 
Interface (CUI), 
highly interactive 
menu-based pro- 
gram, enables 
you to perform 
basic system 
activities without 
detailed knowl- 
edge of the Unix 
command syntax. 


Five fully inte- 
grated applica- 
tion systems are 
now available for 
the 6130. These 
preconfigured 
systems offer the 
hardware and 

software you need 
for applications 
such as computer 
aided-drafting, 
technical data 
analysis and pre- 
sentation, and 


custnatocesemstnnsrascost sh haraseh Si Nate aR TSR: 





Choose from five fully integrated applications 
systems for the 6130 including the TekniCAD draft- 
ing system shown here. 





using standard utilities, and 
execute it locally for fast, inter- 
active response times. 


And, like all Tek products, 
the 6130 and 61308 Applica- 
tion Systems are supported 
worldwide by a network of 












Unix software Tektronix sales and service 
development. professionals. The result: hard- 
Because all ware and software you can 


count on. 


To finde out how \ Ou can add 
more power to yo 
Tek products, environment, contact your 
youre assured _|ocal representative about the 
that they conform 32-bit Tek 6130 and 6130S — 
to industry Application Systems. Call 
standards for 1-800-547-1512. In Oregon 
future growth. 1-800- 452- 1877. 


Tektronix | 


COMMITTED TO EXCELLENCE 


the applications 
systems are 
built around 
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CUSTOM POWER 
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peripherals to systems, ONAN offers the exact switching power 
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ONAN for quick, reliable prototypes...Engineers using com- 
puterized workstations, modify proven circuits to meet your 


requirements. Zero Defect 
Programs and Statistical 
Process Control ensure 
consistent performance. 
ONAN for manufacturing 
strength...fifty years of power 
supply design and manufactur- 
ing experience—a worldwide, 
apt lalelccleutelaialemer-\es-le)i/Avmtalau 
keeps our products cost com- 
petitive and delivered on time. 


At ONAN, 
it’s the 
“Power of Partnership?’ 
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t(y)iib-a-’bil-at-é 1. the capac- 
ity of small tubing to be 
formed and fabricated in 
multiple shapes to extremely 
close tolerances. 2. formation 
of small to miniature parts 
with diameters as small as 
0.003” O.D. and 0.002” I.D. 3. 
automatic low cost production 
of miniature parts with part- 
to-part uniformity on special- 
ized machinery built by Uni- 
form Tubes. . 





Define your problem... we’ll build your solution. 
Send for illustrated design information. 





UNIFORM wees, inc. 


Collegeville, PA 19426-0992 e Telephone: 215/539-0700 


UWTi TWX: 510-660-6107 © Telex: 84-6428 
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umportant issues. However, our edi- 
torial also plainly stated that the 
survey did not ask whether IEEE 
members are satisfied or dissatis- 
fied about the issues they feel are 
umportant. 

Finally, our editorial criticized 
only the IEEE Member Opinion 
Survey. We offered no criticism of 
the Spectrum/Harris survey, which 
was conducted separately. 





Correction 


Please note the following correc- 
tions to the Design Idea “68020 
adapter upgrades 68000 systems” 
(EDN, January 9, pg 216). In the 
schematic on pg 218, ICs should be a 
74LS191 (not an LS181) binary 
counter. In addition, on pg 219, the 
DSACK;, line (the output of ICop:, 
pin 8) is mislabeled. It should be 
named DTACK’. 


YOUR TURN 


EDN’s Signals and Noise column pro- 
vides a forum for readers to express 
their opinions on issues raised in the 
magazine's articles or on any topic that 
affects the engineering industry. Send 


your letters to the Signals and Noise 
Editor, 275 Washington St, Newton, 
MA 02158. We welcome all comments, 
pro or con. All letters must be signed, 
but we will withhold your name upon 
request. We reserve the right to edit let- 
ters for space and clarity. 
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SPRAGI | f Sprague Power Integrated Circuits are processed on a DESC certified production line 
to MIL-M-38510. QPL and compliant devices are screened to Class B assurance levels 
of MIL-STD-883C. These high-voltage and high-current PICs provide 
excellent answers as peripheral power drivers for displays, motors, 


solenoids, relays, printers, and heaters. Long recognized as the leader in 
KOR PICs power ICs, Sprague will continue to supply selected components on the Qualified Parts List. 
@ Sprague Electric Company, a Penn Central unit, World Hdgatrs., Lexington, MA. 


For applications assistance, call Walter Sullivan at 617/853-5000. For our Brochure WR-198, 


write to Technical Literature Service, Sprague Electric Company, 41 Hampden Road, 
P.O. Box 9102, Mansfield, MA 02048-9102. 
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If you cant find what you meancnsieaical sent 


stocking distributors will help speed 


need in Our 6 O00 designs... se Oo rteci Gs (orci orhesolounG 
let's discuss 6,001 ie pr phen A 


a 68-lead chip carrier socket, 
ECONO-ZIP® socket with 16 to 64 





Tell us exactly what you need in a socket or carrier for production, test pin count, and Pin Grid Array sock- 
or burn-in. ets for up to 361 pins. 

Tell us electrical characteristics, wear resistance and your other 2. Chip carrier sockets. Includes _ 

: sockets for JEDEC packages, carri- 

operating parameters. We have more than a dozen socket materials and ers up to 100 leads, and bodies up 
a selection of contact materials to help meet your requirements. to 1.35" square. Multiple size and 

Tell us your quantity. Your delivery date. a dap 4 

We'll deliver off the shelf, or assign to you'a member of our _ for aor ean aoub aa lecee 
Customer Engineering Department. If what you need is not in our library Also, a single socket that accepts 
of 6,000 ready-to-use designs, we'll consider a customized 6,001. different size packages or hybrids. 
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4. Flat pack sockets. Includes sock- 
ets for most standard carriers. Also, 
a unique 14 or 16 pin socket with a 
“soft touch” feature for Surface 
rather than point contact. 


5. Discrete sockets. Includes 105 
and T1018 sockets with 3 to 12 leads: 
axial lead sockets, test thyristers, 
Micro-I’s and much more. 


6. Custom sockets. |n Our more 
than 25 years experience, weve 
produced everything from sockets 
for small beam lead units to pack- 
ages with 3,000 leads. 


7. IC carriers. One- and two-piece 
3M/Gibson-Egan carriers for auto- 
mated assembly and testing of all 
package types. Anti-static materials 
protect devices during handling. 


For detailed literature on any type of 
product shown here, write or call: 
Electronic Products Div./3M, Bldg. 
502-Dept S, Austin, TX 78769-2963. 
Tel: 214-259-2676. Or use the reader 
service card for general information 
on our products and capabilities. 
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THE 68454: 
THE FIRST TRULY INTELLIGENT 
DISK CONTROLLER. 
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JOIN THE 
OPEN SYSTEM 
REVOLUTION 


Reliability. Expandability. Reduced Installation Costs. These 
are the concepts of the Open System Revolution, and Datem 

leads the way with the most comprehensive line of BITBUS 

based hardware and software products anywhere! 








Our innovative products include: 

e An operating system independent network manager 
providing a standard BITBUS interface for MS-DOS, 
iRMX 86 and RSX 11 

e A wide choice of languages, including ASM 44, “C” 
compiler, and DCBASIC, all supported with interactive 
development utilities 

e A complete line of intelligent control modules, which include 
gateways, operator interfaces, general purpose analog and 
digital I/O, and HOST adaptors. 

~eg 
pi 


MT DATEM iii: 


Datem Ltd., 148 Colonnade Road, Nepean, Ontario, Canada, K2E 7R4 
Telephone: (613) 225-5919 Telex: 053-3864 





MS-DOS is a registered trademark of Microsoft Corp. 
BITBUS and i1RMX 86 are registered trademarks of Intel Corp. 
RSX 11 is a registered trademark of Digital Equipment Corp. 
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CALENDAR 


Spring National Design and Engi- 
neering Show and Conference, 
Chicago, IL. Banner and Greif, 110 
Ei 42nd St, New York, NY 10017. 
(212) 687-7780. March 24 to 27. 


IEEE Instrumentation and Mea- 
surement Technology Conference, 
Boulder, CO. Robert Myers, 1700 
Westwood Blvd, Los Angeles, CA 
90024. (213) 475-4571. March 25 
to 27. 


Surface Mount Technology Design 
Workshop, Newport Beach, CA. 
IPAC, Box 1869, Los Gatos, CA 
95031. (408) 354-0700. March 31 to 
April 1. 


Comdex/Winter, Los Angeles, CA. 
Interface Group, 300 First Ave, 
Needham, MA 02194. (617) 449- 
6600. April 1 to 8. 


International Reliability Physics 
Symposium, Anaheim, CA. Louis 
DeChiaro, Registration Chairman, 
Box 1568, Toms River, NJ 08754. 
April 1 to 3. 


Leadership ’86 (conference on lead- 
ership, women, and high technolo- 
gy), Washington, DC. National Alli- 
ance for Women in Communications 
Industries, Box 33984, Washington, 
DC 20038. (202) 298-1927. April 2 
to 3. 


11th West Coast Computer Faire, 
San Francisco, CA. Computer 
Faire, 181 Wells Ave, Newton, MA 
02159. (617) 965-8350. April 3 to 6. 


Common Spring 1986 Conference 
(IBM Computer Users Group), New 
York, NY. Common, 485 N Michi- 
gan Ave, Suite 1717, Chicago, IL 
60611. (812) 644-0828. April 6 to 10. 


Annual Convention and Technolo- 
gy Exposition of the American In- 
stitute for Design and Drafting, 
Hollywood, FL. American Institute 
for Design and Drafting, 966 Hun- 
gerford Dr, Suite 10-B, Rockville, 
MD 20850. (801) 294-8712. April 7 
to 10. 
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Engineering Excellence 

Whether it's a classic automobile or the world's finest 
switching power supplies, one quality is immediately 
evident — engineering excellence! At POWER-ONE, you can 
see it in our innovative designs; you can evaluate it in 
our quality and performance. Most importantly, you can 
depend on our proven reliability to keep your customers 
satisfied, year after year. 


New Industry Standards 


POWER-ONE's International Series Switcher line is 
universally recognized as the leader in state-of-the-art 
switching technology. It continues to set new industry 
standards in performance, versatility and economy. 

All of which adds up to the best dollar value for you. 


Variety and Delivery 

The International Series represents one of the 
broadest selections of switching power supplies in the 
industry. A large inventory of each model is maintained 
worldwide to provide customers with immediate delivery 
and service. 


Safety Approved, Worldwide 


Once again, POWER-ONE leads the way. Each Interna- 
tional Switcher model is certified to the world’s toughest 
safety agency requirements, including VDE, IEC, UL and 





Wareluts 


CSA. This means simple, fast market approval for your 
products, worldwide. 


See For Yourself 
Our new full-color catalog presents the International 
Series Switchers in detail. Also, just off the 
press, is our new World of Power-One 
brochure. Together they'll show you why 
POWER-ONE's International Switcher 
Series has earned its reputation for 
exceptional value. 


CALL OUR TOLL-FREE 
LITERATURE HOT-LINE TODAY: 


(800) 235-5943, Ext. 113 _— 
From CALIFORNIA: (800) 421-3439, Ext. 113 


“Innovators in Power Supply Technology” 


D.C. POWES SUPPLIES 


POWER-ONE SWITCHING PRODUCTS 
833 Flynn Road * Camarillo, CA 93010-8702 
Phone: (805) 482-0757 * TELEX: 752083 
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The NT100 offers all of the ¢ Choice of three taps 
physical layer capaniitics of ¢ Installs in less than 5 minutes 
an 802.3 transceiver: 

¢ Calculated MTBF of more 


¢ Sends and receives 10 Mbps 
than 9 years 


e Heartbeat test and collision 
detection All of this at a price you'll find 


very satisfying. For details 
e Jabber control protects the call 800-LAN TALK (or in 


network Massachusetts call 800-TELL 
e Electrical isolation to 500 LAN) and ask for the Trans- 
volts ceiver Manager. 


Ike LIU 


MICOM-Interlan, 155 Swanson Road, Boxborough, MA 01719 
CIRCLE NO 16 
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Correlation and Spectral Analysis 
(short course), Washington, DC. 
Continuing Education Institute, 
10889 Wilshire Blvd, Los Angeles, 
CA 90024. (218) 824-9545. April 7 
to 10. 


IEEE Infocom, Miami Beach, F'L. 
Steven Richman, AT&T Bell Labo- 
ratories, Room HO-3L-531, Holm- 
del, NJ 07733. (201) 949-1857. April 
7 to 10. 


Federal Office Systems Expo, 
Washington, DC. National Trade 
Productions, 2111 Eisenhower Ave, 
Suite 400, Alexandria, VA 22314. 
(800) 638-8510; in VA, (703) 683- 
8500. April 7 to 10. 


Instrumentation ’86, Portland, OR. 
Instrument Society of America/ 
Portland Section, Box 12152, Port- 
land, OR 97212. April 8 to 10. 


15th Annual International Pro- 
grammable Controllers Confer- 
ence and Exposition, Detroit, MI. 
Engineering Society of Detroit, 100 
Farnsworth, Detroit, MI 48202. 
(313) 832-5400. April 8 to 10. 


CommunicAsia ’86 (Asian Interna- 
tional Electronic Communication 
Show and Conference), Singapore. 
Kallman Associates, 5 Maple Court, 
Ridgewood, NJ 07540. (201) 652- 
7070. April 9 to 12. 


World Market for Electronics and 
Electrical Engineering, Hannover, 
West Germany. Hannover Fairs 
USA, Box 7066, Princeton, NJ 
08540. (609) 987-1202. April 9 to 16. 


Intermag ’86 (International Mag- 
netics Conference), Phoenix, AZ. J 
Lemke, 2400 6th Ave, #1103, San 
Diego, CA 92101. (619) 755-1393. 
April 14 to 17. 


Modern Power Conversion Design 
Techniques (short course), Ottawa, 
Ontario, Canada. E/J Bloom Associ- 
ates, 115 Duran Dr, San Rafael, CA 
94903. (415) 492-8443. April 14 
to 18. | 
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When it’s time to build 
our ISDN system... 














SIEMENS 





..91emens 
new ISDN chips 
can set it 

all straight! 











“Getting it straight” in the complex world of ISDN- 
based telecommunications systems hasn't been easy. 
Until now. That’s because now Siemens offers two 
important “firsts” — two key ISDN chips specifically 
designed to meet your most demanding 
requirements: 
@ PEB 2070 — ISDN communications controller (ICC) 
@ PEB 2080 -— S-bus interface circuit (SBC) 
Designed to meet CCITT specifications, both chips 
are based on 2um CMOS technology. In switching, 
transmissions, terminals, and telephone sets they offer 
maximum flexibility for the needs of today’s telecom 
system suppliers by providing: 
@ |OM*® interface for flexible allocation of ICs within 
a system : 
@ Efficient use of the same chip for multiple system 
applications 
@ And much more! 











ur new PEB 2070 and PEB 2080 are the nucleus of — 
a family of VLSI chips for ISDN applications designed — 
by Siemens in cooperation with major systems 
houses. : . 
Get detailed information now. Writ 
Infoservice 12/Z 004, P.O. Box 23 
‘West Germany, quoting “PEB < 








FREE SOCKET with every OKI DRAM SIMM sample ordered. 


Ask OKI to send you a [_] Please send___ OKI DRAM SIMM Sample 
sample set of our MSC 41256 SIMM for just Set(s) with socket. Price per set is $44.00, 
$44, and we’ll include its socket without plus $4.00 for shipping/handling: $48.00 
charge. OKI’s SIMM Sample Set consists of 2 Set/total, sales tax included. Offer limited 
modules, each with nine to 3 sets per customer. 
256K DRAMs & nine Check or money order for 
capacitors, plus the free J | ¢ enclosed 
60-pin carrier and (Sorry, no company purchase orders please) 


full technical data. : [ Send technical data on 
the OKI 256K DRAM SIMM. 


Name/Title 

Company 

Address 

City |... State __Ss Zip 
Tel: ( ) 


Return to: Customer Service, OKI Semiconductor, 650 N. Mary Avenue, Sunny- 
vale, CA 94086. (408) 720-1900. Offer limited to 3 sets per customer and expires 
March 31, 1986. Available only for U.S.A. and Canada shipment. 


SEMICONDUCTOR 
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More service to you 


In every survey EDN has conducted that asks what kinds of 
editorial coverage you want, you’ve ranked new-product informa- 
tion among the top three. We use such surveys to ensure that EDN 
continues to help you in your job, not only by improving how we 
present information, but also by publishing the types of articles that 
you indicate you need. | 

Accordingly, EDN will expand its new-product coverage next 
month with the introduction of a tabloid-size publication called EDN 
Product News. All qualified US and Canadian subscribers will 
receive the publication once each month. 


EDN Product News lets us bring you more news of product 


developments than we could before. Product News will carry 
in-depth feature articles on significant new products, as well as 


Technology Update surveys that will examine trends in different 


product areas. It will also give you details of the developments, 
products, and services of the distributors you use, along with 
late-breaking news of products being displayed at the major elec- 
tronics shows. 

The combination of EDN and EDN Product News will bring you 
the most powerful package of useful technical information available. 
EDN will continue to publish the best and the most design and 
applications articles, and together, EDN and EDN Product News 
will provide more information about new products than you can find 
in any other publication package. 


Koy Ml barbers 


Roy Forsberg 
Vice President and Editorial Director 





AT 





Advanced Micro Devices + Bruxelles (02) 771 99 93 » Hannover area (05143) 50 55 « Hong Kong (0852) 3-695377 + London area (04862) 22121 « 





WEEK — WEEK 





21 


Our new 256K CMOS DRAMs 
give you more than just the bits 
you need to build large, high- 
speed memory systems.So much 
more, in fact, you might want to 
grab a pencil and paper. 

For openers, put down 
“power. Not just “stand-by power, 
although ours is as low as 
100A, but“data retention power, 
as well. By pushing the refresh 
cycle out to 32ms, we've pushed 
the retention current down to 
230yA. So you can finally com- 
bine the density of DRAMs with 
the reliability and portability 
of battery back-up. 


Am90C255/256/257 


More than enough 
fo remember. 


Then write down “speed? With 
their 100ns access times, these 
DRAMs will keep pace with your 
systems. 

Dont put the pencil down yet. 
There's more: 

Theres a choice of 3 
addressing modes. Nibble mode 
(Am90C255), enhanced page 
mode (Am90C256), or static 
column mode (Am90C257). 
The last two with continuous 
data rates of over 18MHz. 

If all that seems like a lot, 
then just write down “CMOS 
DRAMs—AMD? 

That’ really all you need to 
plug into your memory. 
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The improved features of our 
new AmPALI8P8 IMOX™PAL* 
device are the result of some very 
careful reasoning. 

Why not, for example, allow 
designers to plug increased logic 
power into their designs, without 
the extra cost of a 24-pin pack- 
age? So the 20-pin AmPALI8P8 
comes loaded with 8 bidirectional 
I/O pins (not 6), 18 inputs (not 
16), and an additional product 
term per output (a total of 8 plus 
OE).The perfect foundation for 
more complex logic functions. 

And why not mix outputs— 
both active high and active 
low—on the same chip? So the 
AmPALI8P8° output polarities 
are user programmable. Elim- 
inating outboard inverters and 
extra circuitry 


AmPALI8P8 


There’s a lot of 
logic in this. 

Finally, why not give this 
advanced logic the speed, power 
and reliability benefits of our 
most advanced technology? So 
the AmPALI8P8 is implemented 
using platinum-silicide fuses and 
our exclusive IMOX process. 

The AmPALI8P8. Choose it 
because of all the logic that 
went into it. 


*PAL is a registered trademark of, and is used under 
license from, Monolithic Memories, Inc. 
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Just a quick reminder. Now 
that our Am2970 Dynamic 
Memory Timing Controller is in 
volume production, you've got 
everything it takes to refresh 
dynamic memories without 
robbing the CPU of valuable 
processing time. 

That's because the Am2970 
can be programmed to initiate 
refresh cycles independently, 
while the CPU is busy with other 
tasks. This “hidden refresh” tech- 
nique will give your system 
higher throughput without extra 
cost or design penalties. 

But even if you can't always 
use hidden refresh, the Am2970 
is something to remember. 


Am2970 


We'll refresh your 
memory in no fime. 


After all, unlike other con- 
trollers, the architecture of the 
Am2970 allows you to schedule 
timing signals when they’re really 
needed, instead of when the 
system clock thinks they're 
needed. And that, in turn, means 
you have the unique ability to 
balance refresh, CPU and DMA 
requests for maximum memory 
performance. 

Keep in mind, too, that the 
Am2970 is the perfect compan- 
ion for our popular Am2968A 
Dynamic Memory Controller. 
And with the upcoming 
Am2969 Controller (which 
supports error detection and 
correction ), the Am2970 is part of 
the most flexible 256K dynamic 
memory controller family on 
the market. 

The Am2970. Use it once and 
it will stay in your memory 
forever. 
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Were proud to announce 
our new | million bit CMOS 
EPROM, the Am27C1024. For the 
first time there's a single EPROM 
chip that stores over a megabit 
of operating system and applica- 
tions code in a convenient 64K 
by 16-bit word format that's ideal 
for 16- and 32-bit designs. 


Am27C1024 


We just made our 
first million. 


Now you have your first 
million. 

With 16 bits of data, all at once, 
every 200ns. And 2 minute 
programming so, in spite of its 
size, it wont cramp your manu- 
facturing flow. 

In a 40-pin DIP with 44-pin 
LCCs on the way. (You can wire 
16 of them into your system and 
wind up with a 2M byte disk 
storage capacity in a very tight 
space.) 

It's all yours, right now, from 
AMD. All you have to do for your 
first million is pick up the phone. 
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On October 1, 1985, Advanced Micro 
Devices committed to deliver fifty-two new 
products in one year. One a week. Every week. 
On the shelf. In volume. 

After 13 weeks, our customers could 
reduce networking costs, modernize old state 
machines, revive fading memories and see 
graphics in a whole new light. 

If you haven't seen the solution to 
your problem yet, the game 
has just begun. 

Watch this space for © 
thirty-nine more new 
products. One a week. 
In volume. On the shelf. 

That’s not a promise. There are too 
many promises in this business. That's a 
commitment. 





Advanced Micro Devices Zl 


For more information, contact the sales agent nearest you or write the word 
“Twenty-four” on your letterhead and mail to Advanced Micro Devices, Mail Operations, 
PO. Box 4, Westbury-on-Trym, Bristol BS9 3DS, United Kingdom. 
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YOU CAN'T BEAT GRAYHILL 
FOR 1/2” ROTARY SWITCHES 
NOT FOR QUALITY. 

NOT FOR PRICE. 











AVAILABLE LOCALLY THROUGH THESE REPRESENTATIVES 

AUSTRALIA/NEW GUINEA Acme Engineering FINLAND OY Flinkenberg & Co., 
Kilsyth, Victoria - Tel: (03) 890-0900 : Helsinki « Tel: (90) 647-311 

BELGIUM/LUXEMBOURG Rodeico SA/NV Electronics GERMANY Data Modul GmbH 
Brussels « Tel: 02-2166330 Munchen : Tel: (089) 56 01 70 

CHINA, REPUBLIC OF Morrihan International HONG KONG Components Agent Ltd. 
Taipei + Tel: (02) 715-1083 Hong Kong - Tel (0) 4992688 

DENMARK E.V. Johanssen Elektronik A-S INDIA Hindco Corporation 
Copenhagen : Tel: (01) 83 90 22 Bombay - Tel: 373544 

FRANCE Radio Television Francaise ISRAEL Rapac Electronics, Ltd. 
Gentilly - Tel: 664.11.01 Tel Aviv « Tel: (03) 477115 


ITALY Microelit s.r.l. oo & 
Milano - Tel: (02) 46 Be 
Rome : Tel: (06) 89 

JAPAN Jepico Corp 
Tokyo : Tel: (03) P348- 0611 

NETHERLANDS Rodelco BV Electronics 
Breda - Tel: 31-076-784911 

NEW ZEALAND S.D. Mandeno 
Auckland : Tel: (09) 600-008 
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Grayhill’s single-deck rotary 
switches (Series 55 and 56) are 
winners all the way. These minia- 
ture space-savers occupy as little 
as 2" behind the panel... but 
they're big on features .. big on 
quality ...and big on value! 


BIG ON FEATURES! 


These switches are available with 10 or 12 positions; 
single or double pole; 30° or 36° angle of throw; PC or 
solder lug terminals; sealed or unsealed versions; and 
fixed or adjustable stops. 


BIG ON QUALITY! 


Built to Grayhill’s customary high standards of quality, 
these switches offer crisp, positive detent, a 
gold-plated contact system; and exceptionally long life 
—up to 25,000 cycle OmA). 


BIG ON VALUE! 


n it comes to cost. 









it out! These 


ne las low as $3. 25. in 1,000 piece lots. And 
Grayhill makes you a procurement winner, too. You 
can buy direct from the factory, or anywhere in the 
world through a local Grayhill distributor. 

Ask for technical specifications on Grayhill Series 55 
and 56 Rotary Switches. We'll also send you a free 
copy the swit 


1 specifier’s bible — the Grayhill 
‘alog, oe cel S full line of 
pe owitche & 






561 Hiligrove Avenue, LaGrange, IL 60525 
Phone 312 354-1040 * TWX 910-683-1850 


NORWAY Hans H. Schive A/S 


Nesbru ° Tel: (02) 84 51 60 

SINGAPORE, REPUBLIC OF Microtronics Associates Ltd. 
Singapore « Tel: 7481835 

SOUTH AFRICA, REPUBLIC OF Liberty Electronics Ltd. 
Boksburg - Tel: (11) 52-7637 

SOUTH KOREA Unistandard Corporation 
Seoul - Tel: 265- aa 

SPAIN Unitronics S. 
Madrid - Tel: (01) 042 52 04 


SWEDEN Bo Paimblad Aktiebolag 
Bromma : Tel: (08) 25 27 20 


SWITZERLAND Walter Blum AG 
Zurich + Tel: (01) 312 68 72 

UNITED KINGDOM Highland Electronics, Ltd. 
Brighton - Tel: (0273) 69 36 88 
Dunfermline « Tel: (0383) 822911 
West Sussex : Tel: (44) 4446-600 


High Power Cores, 
Get The High Power Form 
TDK’s HsT. 


Specially developed for the higher ewiten 


quencies and greater efficiency demands on today’ S 


switching power supplies, TDK’s HsT ferrite material 
offers electro-magnetic and physical characteristics 
ideally suited for high power cores. Where other ferrite 
cores show an increase in power loss with temper- 
ature, TDK’s HsT cores has its lowest power loss at 
around 194° F (90°C). Its B-H curve at 212°F (100°C) 
is ; only slightly below that at 60°C. 





an get this remarkable material in El, EE, EC 


and ETD shaped cores and a wide variety of sizes for 


manufacturing extremely compact, high efficiency 
power supplies. 

50 years of TDK involvement in ferrite materials 
have made it possible to tailor this formula to the exact 
needs of the engineer designing sophisticated boards 
for demanding applications. : 

TDK’s HaT. We BNey you the power. You get the glory. 


io T DIK. 


TDK CORPORATION OF AMERICA HEAD OFFICE 4711 West Golf Road, Skokie, IL 60076, U.S.A. Phone: (312) 679-8200 CHICAGO REGIONAL OFFICE Phone: (312) 679-8200 
INDIANAPOLIS REGIONAL OFFICE Phone: (317) 872-0370 LOS ANGELES REGIONAL OFFICE Phone: (213) 539-6631 NEW YORK REGIONAL OFFICE Phone: (516) 625-0100 
DETROIT DISTRICT OFFICE Phone: (313) 353-9393 HUNTSVILLE DISTRICT OFFICE Phone: (205) 539-4551 SAN FRANCISCO DISTRICT OFFICE Phone: (408) 943-9325 TDK U.K. 
LIMITED COMPONENTS DEPARTMENT Phone: (01) 891-2486 TDK ELECTRONICS EUROPE GmbH. Christinenstrasse 25, D-4030 Ratingen 1, F.R. Germany Phone: (02102) 4870 
TDK TAIWAN CORPORATION HEAD OFFICE AND TAIPEI SALES OFFICE Phone: (02) 712-5090 TDK SINGAPORE (PTE) LTD. Phone: 2735022 TDK HONGKONG CO., LTD. Phone: 
3-851041 TDK CORPORATION KOREA BRANCH Phone: Seoul 783-6705 TDK CORPORATION BEIJING REPRESENTATIV OFFICE Phone: 500-1524 TDK DO BRASIL IND. E COM. LTDA. 


Phone: 289-9599 TDK CORPORATION Tokyo, Japan. 
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* secmaggmal ’ breaks the bipolar 


in power MOSFETs! 


ant price barrier! 


Now you can design-in 50V power MOSFETs Most important of all, you are guaranteed a 
with HEXFETs that cost less than you would more rugged device that switches faster, 
pay for conventional, harder-to-drive, less handles full rated current/voltage without 
reliable competitive or bipolar equivalents. second breakdown, and is easier to parallel. 





HEXFET | 


At the 100-piece price, for example, the In short, HEXFETs make the best cost- 
HEXFET IRFZ22 costs 16% less than the effective alternative to your bipolar design. It's 
popular D44H5 bipolar. And our IRFZ10 is one more reason why they are today’s quality 
ES, almost 9% less than the MJE3055T in the choice in power MOSFETs. Call or write for data. 
Bipolar | 500-piece range. 


Price (Cents) Per Rated Ampere 


tl 
HEXFET Il @ 


8 
iin International 
Dec. 82 Dec.’83 Dec.’84 Jan. ’86 
Typical HEXFET price declines since 1982 Tear Rectifier 


WORLD HEADQUARTERS: 233 KANSAS ST., EL SEGUNDO, CA 90245, U.S.A. (213) 772-2000. TWX 910-348-6291, TELEX 472-0403 
EUROPEAN HEADQUARTERS: HURST GREEN, OXTED, SURREY RH8 9BB, ENGLAND TELEPHONE (088 33) 3215/4231. TELEX 95219 
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Monolithic instrumentation amplifiers 
save space without sacrificing performance 


Tarlton Fleming, 
Associate Editor 


Compared with discrete designs, 
monolithic instrumentation amplifi- 
ers (IAs) offer closer matching and 
tracking of parameter values. Con- 
sequently, the ongoing refinements 
in circuit-design techniques and 
process technology have produced 
monolithic [As that outperform 
most of the earlier hybrid, modular, 
and rack-mounted types. Moreover, 
the monolithics are frugal on board 
space—most come in a 14-pin DIP 
or TO-100 package. 

Monolithic IAs employ either 
voltage or current feedback. Each 
type offers comparable perfor- 
mance; in fact, performance is not 
necessarily the key parameter in 
choosing between them. Proponents 
of each, however, generally ac- 
knowledge the subtle tradeoffs that 
accompany the different design ap- 
proaches. Compared with voltage- 
feedback types, the current-feed- 
back IAs provide inherently higher 
common-mode rejection without re- 
sistor matching. Yet at low gain, the 
current-feedback devices exhibit 
slightly higher gain nonlinearity and 
output noise, as a consequence of 
the design difficulties associated 
with their controlled active current 
sources. 

Monolithic [As based on the volt- 
age-feedback arrangement are 
available from Analog Devices (the 
AD524, AD624, and AD625) and 
Burr-Brown (the INA101, INA102, 
and INA110). The first monolithic 
IA (the AD520 from Analog De- 
vices), however, was based on cur- 
rent feedback, and this alternative 
is equally attractive for use in new 
designs. You can buy the current- 
feedback type of IA from Precision 
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For use in software-programmable gain ap- 
plications, the monolithic AD625 from Ana- 
log Devices is a voltage-feedback type of 
instrumentation amplifier. 


Monolithics (the AMP-01 and 
AMP-05), National Semiconductor 
(LM168), and Analog Devices 
(AD6521). 

Non-monolithic IAs are usually 
based on a traditional voltage-feed- 
back design that includes three op 


amps and a resistor network (Fig 






A JFET-input device, the AMP-05 from Precision Monolithics, specs 12-wsec max settling at 


a gain of 1000. 


1). Today, these older products _ 
serve primarily as replacements in 
established systems. Moreover, be- 
cause the rack-mounted IAs (such 
as Preston Scientific’s DX-A2) often 


‘include active filters, a line-oper- 


ated power supply, and other func- 
tions in addition to the IA, they are 
better regarded as_ instruments 
rather than IAs. By today’s stan- 
dards, these amplifiers are unrea- 
sonably large and heavy for what 
they do. 

If your application demands bet- 
ter performance than commercially 
available monolithic [As can pro- 
vide, consider building your own IA. 
You can accomplish this task by 
combining a resistor network with 
one, two, or three op amps accord- 
ing to the performance level you 
require (see box, “Building blocks 
for IAs”). Further, an unusually 
low-noise or high-bandwidth re- 
quirement may compel you to build 
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Experience 


American Automation has 
designed more emulators than C Language for selected 
Intel or Motorola, more than processors. Count on American 
Hewlett Packard or Tektronix, Automation software. 











more than anyone. Count on Count on EZ-PRO from 
American Automation’s American Automation for the 
emulator experience. features you need for your proj- 


For each EZ-PRO emulator, ects, including Deep Trace™ 
American Automation provides 4,096 real-time events, 256 


complete software support: break-pomnts with zoning, 

macro cross-assembler, complex triggering, on-line 

linker, symbolic debugger. assembly/disassembly. 
EZ-PRO 2.1* SUPPORTS: 


8031 Motorola: Rockwell: 


pee 6800/B00 
8035 
8039 ye 
Hey 6802/B02 
146805E2 
8048 
8049 a 
eh 6808 1802 
a 68B08 1805 
eas 6809/09E 1806 
Pe eye 68B09/B09E CDP6805C4 
68HC11-A8 CDP6805D2 


8086 68000 CDP6805E3 


8088 
68008 
80186 68010 


80188 
80286 
National: 


NSC800 





*Connected to PC 
ee .AND MORE. with MSDOS 3.1 





14731 Franklin Avenue, Tustin, California 92680 (714) 731-1661 | 
Telex IT: 910-595-2670 AMAUTO TSTN IBM is a trademark of 


International Business Machines, Inc. 
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an IA using matched dual transis- 
tors in addition to special-purpose 
op amps and the resistor network 
(Ref 1). Note that the instrumenta- 
tion op amps offered by some manu- 
facturers are suitable for use in 
building an IA, but they are not IAs 
by themselves. 

Regardless of design details, [As 
generally provide precise, differen- 
tial voltage amplification, high input 
impedance, and a high level of com- 
mon-mode voltage rejection. You 
probably need an IA (rather than a 
conventional op-amp circuit) if your 
signal requires differential amplifi- 
cation; if the signal is also mixed 
with unwanted noise and common- 
mode voltage, an JA is required. 
(On the other hand, if the sum of 
signal, noise, and common-mode 
voltage exceeds the IA’s input 
range, you may need an isolation 
amplifier—a more specialized de- 
vice. ) 

To enhance their precision signal- 
handling capabilities, most [As pro- 
vide output-sense and reference ter- 
minals, and some provide a 


Building blocks for LAs 


EXTERNAL 
GAIN-SETTING Re 
RESISTOR 





O REFERENCE 


Fig 1—Most instrumentation-amplifier designs are based on this basic 3-op-amp arrange- 
ment and variations on it. Gain is determined by external resistor Re. 


guard-drive terminal as well. The 
sense terminal helps the IA develop 
an accurate voltage across a remote 
load; otherwise you connect the 
sense terminal to Vour at the ampli- 
fier. Connecting sense directly to a 
remote load, however, excludes the 
line drop caused by load current 
flowing from the amplifier to the 


For applications that require better performance than off-the- 

shelf IAs can provide, you can use several products to construct 

your own. You can also use IAs as building blocks for higher-level 

assemblies (see box, “IAs as system components’). 

The IA’s critical front-end stage, for example, may require 

discrete, dual matched-transistor ICs to achieve unusually low 
noise or low offset-voltage drift requirements. These matched 

transistors are available from such manufacturers as Micro Power 


Systems and Precision Monolithies. 


As another approach in building your own front-end stage, 
consider Linear Technology’s LTC1043CN, a monolithic CMOS 
device that uses switched-capacitor technology to provide a dual 
front end for IAs. In addition, the $2.95 (100) part can implement 
differential to single-ended signal conversion, voltage inversion, 
and voltage multiplication and division. 

The INA105 unity-gain differential amplifier from Burr-Brown 
is another building-block IC for IAs. Offering 0.001% gain nonlin- 
earity and —86-dB common-mode rejection, the INA105 can serve 
as the output subtractor stage in a conventional 3-op-amp IA. It 
also allows various other precision-gain connections to be made, 
including a 4- to 20-mA current transmitter. The INA105, ina 
plastic miniature DIP, costs $3.50 (100). 
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load. Similarly, the reference termi- 
nal can exclude line drop caused by 
load current flowing in the ground 
path. Also, the reference input al- 
lows you to introduce a large and 
deliberate output offset, or to ac- 
commodate input and load signals 
having different return potentials. 

The guard-drive terminal, 
provided with some IAs, is a com- 
mon-mode voltage derived from the 
input signal and made available as a 
low-impedance source for driving 
the input signal’s cable shield. Main- 
taining the signal conductor and 
shield at the same common-mode 
voltages aids rejection of these volt- 
ages by reducing their differential 
phase shift at the IA inputs. 


Adaptive gain changing 

As an additional feature, most 
IAs include provision for changing 
their voltage gain so they can accept 
signals spanning a wide dynamic 
range. Most let you make fixed- 
increment changes in gain, either by 
jumper-selection of internal resis- 
tors or by changing external resis- 
tors. In either case, you can select 
gain via software by adding an ex- 
ternal multiplexer. 

To avoid unnecessary engineer- 
ing, however, you can choose a 
ready-made hybrid IA that includes 
gain-select circuitry along with la- 
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ser-trimmed thin-film gain resis- 
tors. (Most programmable-gain IAs 
are found in larger subassemblies— 
hybrid, modular, and board-level 
data-acquisition systems. ) 
Burr-Brown’s PGA200/201, for 
example, a voltage-feedback IA, 
provides gains of 1, 10, 100, or 1000 
(or 1, 8, 64, or 512 in the 201 ver- 
sion) in response to a 2-bit TTL- 


compatible digital input. The same 
2-bit control words enable National 
Semiconductor’s LH0084 to provide 
gains from 1 to 100 (1, 2, 5, or 10 in 
the input stage, multiplied by a pin- 
strappable gain of 1, 4, or 10 in the 
output stage). Table 1 provides 
other performance parameters and 
pricing information. 

Analog Devices’ AD524 and 


AD624 voltage-feedback IAs also in- 
clude the gain-setting resistors on 
chip, and they allow you to arrange 
for software-programmable gain by 
adding external = gain-select 
switches. The resulting gain accura- 
cy is limited by the external switch 
on-resistance, however, which falls 
in series with the internal precision- 
trimmed resistors. 
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IAs as system components 


In addition to stand-alone products, 1-chip IAs 
serve as components in higher-level assemblies. 
The $61 (100) AD365 from Analog Devices, for 
example, combines the AD625 IA and AD585 
track/hold amplifier with a multiplexer and thin- 
film resistor network. The resulting hybrid pro- 
vides software-programmable gain and track/hold 
functions in a 16-pin DIP—suitable for use as the 
front end of a data-acquisition system. 

Designed for noisy industrial environments, 
Burr-Brown’s monolithic XTR101 4- to 20-mA, 
2-wire transmitter includes a 2-op-amp IA among 
other functions on the chip. The $7.45 (100) prod- 
uct transmits its signal and receives power over 
the same pair of wires, while providing a maximum 
30-uV offset voltage and 0.01% nonlinearity error. 

In addition, board-level data-acquisition systems 
often feature a programmable-gain IA to buffer 
the analog-multiplexer output, although an IA in 
each channel preceding the multiplexer offers more 
advantages: a higher rate of channel switching, 
plus the option of including signal filtering without 
a throughput penalty. The $1995 DT5732 from 
Data Translation is such a product. It includes four 
differential channels with an IA in each, a multi- 





Offering digitally controlled gain and a track/hold function, the 
hybrid AD365 from Analog Devices includes a monolithic instru- 
mentation amplifier (the AD625) as a component. 





Go se 
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High-speed settling is an advantage of the JFET-input INA110 
instrumentation amplifier from Burr-Brown. 


plexer, sample/hold circuitry, and a high-speed 
12-bit A/D converter. Throughput is 800,000 sam- 
ples per second. 

When used to buffer the multiplexer in a data- 
acquisition system, the IA often constitutes a 
speed bottleneck, especially at high gain. Burr- 
Brown’s INA110 and Precision Monolithics’ 
AMP-05 monolithic IAs address this problem. Both 
bipolar devices use JFET inputs for speed as well 
as for low input bias current. Maximum settling 
times are 5 psec to 0.01% at a gain of 500 for the 
INA110 and 12 psec to 0.025% at a gain of 1000 for 
the AMP-05. 

The INA110 is a 3-op-amp voltage-feedback type 
that includes a thin-film resistor network providing 
pin-strappable gains of 1, 10, 100, 200, and 500. 
The AMP-05 current-feedback type allows you to 
set any gain from 0.1 to 2000 by adding two exter- 
nal resistors. It also includes dual guard drivers to 
reduce the effects of input cable capacitance and an 
uncommitted 100-wA current source for exciting 
transducers or powering a low-current voltage 
reference. 
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space, LCC packaging, and specs. 
SicojojorsevettereMalbretetace Meme le)leveme eM ela 
complex 10-and 12-bit hybrid flash converters. 
Now you can benefit from the world’s only, one- 
chip 11-bit flash. Not only does the MP7685 out 
perform the hybrids, but it’s available to full mil 
specs and with LCC packaging. Two folauleccwre) 


series provide 12-bit resolution and 2 devices in 
| parallel double the throughput rate to 4MHz. 


Miers Power’s line of fashes c can satisfy all of 
your design requirements. Check these out: 
— 11-bit MP7685 (2MHz speed, +1/2 bit accuracy), 
8-bit MP7684 (20MHz speed, + 1/2 bit accuracy), 


-8-bit MP7683 (10MHz speed, + 1/2 bit accuracy), © 


6-bit MP7682 (30MHz speed, +1/4 bit accuracy). 


Micro Power’ s proprietary bulk silicon molyb- 
-denum gate CMOS converters provide high 
performance and powerful solutions for flash — 
applications. These devices meet commercial, — 
industrial, and military temperature ranges. All 
are available with MIL-STD-883 processing, and 
ELC ONY (Oem eet(e eye) cereccive) are) etley-lale) (am 


COmMoaes OOo s Oeics, collouey, 








Scales, data sheets, scliasioes boards Ae 
applications support are immediately EVE VC Le) (a 
Send the coupon or phone your local 1 repre- _ 
sentative or distributor. MPS is the leader in data 
acquisition ICs, refractory gate MOS cechinniegy 
and now flash converters. 


Mincie Risin 

; T< Pe 
POVVER Sat) Shit) GAN D505) 
SYS 7 Ely’ (408) 727-5350 
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| To: Micro Power Systems, 3100 Alfred St., Santa Clara, CA 95054 
Send Flash Converter data O Have Applications Engineer call 


Application: 


Estimated Yearly Usage: 


Name/Title 
Company 
Address 


City Zip 


Phone EDN3/20/86 | 
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The problem of limited gain accu- 


racy is eliminated in the company’s. 


AD625 software-programmable- 
gain IA. Although you must supply 
an external gain-select multiplexer 
and the external gain-setting resis- 
tors, this device offers high accura- 
cy (5-ppm/°C gain TC max and 
0.001% gain nonlinearity for a gain 
of 1) and an architecture suited to 


custom gain arrangements from 1 to 
10,000. The external switches don’t 
affect gain accuracy because their 
on-resistance connects directly to 
the [A’s high-impedance inputs. 


IAs include preamp stage 

The monolithic AD524, AD624, 
and AD625 IAs come in 16-pin DIPs 
and share the same circuit architec- 


ture—a modification of the standard 
3-op-amp IA design. Each includes 
an input preamplifier stage whose 
transconductance increases with 
programmed gain, yielding a gain- 
bandwidth product of 25 MHz at a 
gain of 1000. This adaptable-gain 
preamp stage also reduces gain non- 
linearity by boosting the loop gain 
available at higher programmed 





TABLE {REPRESENTATIVE INSTRUMENTATION AMPLIFIERS 


GAIN 









ERROR 
(G=1000) 
MANUFACT URER | (% OF FS 
_ AND MODEL MAX) 


| ANALOG DEVICES ree a 
— ADS21KD 0.2 
___AD522BD 
- ADS24CD 
~ AD624CD — 
AD625CD 


-"BURR-BROWN. | 
—INA10ICG 


— INA102CG 





| INTERSIL 
ICL 7605 


NATIONAL | 
. SEMICONDUCTOR  . 
— tMsesD | 








| PHILBRICK 
ws) 





BW. ” BANDWIDTH 

FS = FULL SCALE 

_G_ GAIN 

| RT| REFERRED TO | INPUT 

_ REFERRED TO BUTeOr | 


62 








es ie 16 0.05 120 
: noes | OY 






































| POWER 

oo | JFET 
INPUTS Cs 
DIGITALLY. 
















70 ee a 5. 


a JFET 
es 












250 (0.1%) 17800 lJFET 
____[Inpurs. 


- |MODULE 





EDN March 20, 1986 

















SPR A¢ . | | f The original solid tantalum capacitor, the Sprague Type 150D, introduced in 1956, 
continues to set the standards for solid-electrolyte tantalum capacitors. These 
hermetically-sealed, axial-lead units feature low leakage 
T AN T ALUMS SET current, low dissipation factor, and exceptional operating 
7 7 stability. Type 150D capacitors have proven their reliability 
THE ST AN DPD ARDS in a wide range of commercial and industrial applications. 
| @ Also available as MIL Style CSR13 capacitors to Military 


Specification MIL-C-39003. Capacitance values range from 0.0047 pF to 330 pF. Sprague Electric Company, a Penn Central 
unit, Worldwide Hdatrs., Lexington, MA. For Engineering Bulletin 3520H on Type {50D 
Capacitors and Engineering Bulletin 3520.2C on Style CSR13 Capacitors, write to Technical 
Literature Service, Sprague Electric Company, 41 Hampden Road, Mansfield, MA 02048-1807. 
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Series DX rack-mounted instrumentation amplifiers from Preston Scientific include fixed 


and variable gain controls, a bandwidth-selection switch, and adjustments for full-scale and 


zero output. 


gains, and suppresses noise (to 4 
nV/V Hz referred to input (RTI) at 
1 kHz with a gain of 500). 


Three op amps form classic IA 


Burr-Brown also provides several 
monolithic IAs based on the classic 
3-op-amp voltage-feedback design. 
The INA101 (available also from 
Micro Power Systems) includes all 
but one of the necessary gain-set- 
ting resistors in a laser-trimmed 
thin-film network. You set the gain 
as required by supplying the miss- 
ing resistor externally. A related 
product, the 3-op-amp INA102, of- 
fers low power consumption 
(750-uA quiescent current with 
+15V supplies.) It also includes all 
resistors necessary for gains of 1, 
10, 100, and 1000, selected by an 
external pin jumper. Packaged in a 
16-pin DIP, the INA102 provides 
access to both inputs of the output 
amplifier, so you can create a bal- 
anced filter by adding external 
capacitors. 

Teledyne Philbrick’s Model 4253 
is another voltage-feedback 3-op- 


64. 


amp IA, featuring hybrid construc- 


tion and FET inputs for low input 


bias current (—10 pA max at 25°C). 
You add an external resistor to set 
any gain between 1 and 10,000. This 
IA also includes a fourth op amp to 
buffer the output reference termi- 
nal, thereby removing an applica- 
tion problem common to this type of 








IA: Without the buffer, any parasit- 
ic resistance between the reference 
terminal and system ground (as 
found in a pe trace, for example) 
degrades common-mode rejection 
by upsetting the match between in- 
ternal resistors. 


An alternative design technique 


In contrast to the voltage-feed- 
back type of IA, Precision Monolith- 
ics’ AMP-01 embodies the current- 
feedback approach for stand- 
ard-product monolithic [As (Fig 2). 
You set the gain by connecting two 
external resistors, Reoain' and 
Rscaur: Active linear current 
sources then constrain the flow of 
internal signal currents so that Vij 
is impressed across Rearn, creating 
a current Vin/Rean. This current is 
forced to flow through Rgcarz, pro- 
ducing a voltage proportional to 
Vour. Consequently, Vour/Vin=20 
RscatE/ Ream. (The gain factor of 20 
is produced by the 20:1 resistive 
dividers R,/R2 and R3/R,.) 

The AMP-01 achieves low input 
bias currents (1 nA typ at 25°C) 
through a combination of superbeta 
input transistors and a bias-current- 
cancellation scheme. Furthermore, 
the AMP-01’s output stage is stable 
with a 1-wF load capacitance, and 
the part delivers +50 mA at +10V. 
This output capability is unique 


Fig 2—Using current-feedback techniques, the AMP-01 from Precision Monolithics is a 


1-chip instrumentation amplifier. 


EDN March 20, 1986 


OnlyGE 
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MOSFET 
ruggeaness 
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GE first identified MOSFET ruggedness, and is now 





ipa da Se AVALANCHE | your only supplier to meet it head-on. All GE Rugged 
ENERGY (mJ) | MOSFETs are 100% tested to specified energy ratings. 
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No other MOSFET supplier publishes these ratings. 


Aer irae Only GE Rugged MOSFETs have specified 
IRE350 GF4D15 avalanche energy ratings that can add a new 
oe Slo dimension of reliability to your systems. 

IRFP250 GF8B30 Check the chart for the commodity MOSFET 
siete a. you're using; then select the GE Rugged MOSFET with 
IRF740 GF4DIO the specified energy rating. 

se Sie Sample GE’s Rugged MOSFETs and judge for 
IRF240 GF6BI8 yourself how much more reliable your systems can be. 
i. ce All ratings are available now. 

IRF730 GF4D5 For more information contact GE Semiconductor, 
IRF330 GF6D5 Q Fi 

RET 50 CEEAAO 318 First Street, Liverpool, NY 13088. 

IRFP150 GF8A40 

mess0 | Gets Call 800-626-2001 

Lees GF6B9 

IRF GF4E2 

IRF540 GF4A27 Ext 400 

IRF 140 GF6A27 

IRF720 GF4D3 

IRF620 GF4B5 

IRF530 GF4A14 

IRF 130 GF6AI4 

IRF7 10 GF4DI 

IRF610 GF4B2 

IRF520 GF4A8 

IRF510 GF4A4 


Note. GE Rugged MOSFETs are also available in 4-PIN DIP and TO-39 packages. 
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among monolithic IAs. Although it 
burdens the IC with power dissipa- 
tion, it also lets you drive coaxial 
cables directly, eliminating the cur- 
rent-buffer stage required with less 
robust IAs. 


IA uses thin-film resistors 


Another monolithic current-feed- 
back IA, the LM363 from National 
Semiconductor, includes on-chip 
thin-film resistors for jumper-selec- 
table gains of 10, 100, or 1000 for the 
16-pin DIP version. You can obtain 
other gain values (greater than 10) 
by adding external resistors. The 
LM363 provides sense and refer- 
ence terminals plus twin differential 
guard-drive outputs, which you can 
connect to the shields of separate 
input-signal cables to reduce band- 
width loss. 

Finally, the ICL7605, which man- 
ufacturer Intersil calls a commutat- 
ing autozero instrumentation ampli- 
fier, demonstrates a novel approach 
in realizing the IA function. Suit- 
able only for low-frequency signals 





(de to 10 Hz), this monolithic CMOS 
device first converts the differential 
input to a single-ended signal using 
flying capacitors and analog 
switches. Next, two CMOS op amps 
provide autozeroing and amplifica- 
tion by alternating these duties at 
approximately 160 Hz. As a result of 
this continuous automatic correction 
of internal errors, the IA offers a 
2-uV offset voltage with 0.2 
wV/year and 0.05 wV/°C of drift. 
You supply six external compo- 
nents: two resistors to set the gain 
(1 to 1000), two input capacitors, 
and two autozero capacitors. EDN 





Reference 
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ILICON SYSTEMS’ NEW 
READ DATA PROCESSOR CHIP BREAKS 
THE PRICE/PERFORMANCE BARRIER 


Mem and RLL Capability at Data Rates 
up to 15 Mbits/sec 

Now Silicon Systems introduces the SSI 
541—the industry's most advanced Read 
Data Processor chip for high performance 
disk drive applications. Its high level integra- 
tion allows it to perform both amplitude and 
time pulse qualification for MFM and RLL 
encoded systems—and do it all at data rates 
up fo 15 megabits per second. 


Complete Integration of High Perform- 
ance Functions 

Packed inside of the 541 are all these high 
performance functions: a wide dynamic 
range AGC amplifier, a dual rate AGC 
charge pump, an active differentiator, an 
adjustable hysteresis comparator, a feed- 





Circle 42 for Product Information 


forward hysteresis control circuit, and a 
gating circuit with output width control. By 
utilizing amplitude and time pulse qualifica- 
tion, the 541 is able to gate out shouldering 
induced noise errors in a high resolution 
disk drive system. 


Costs Less to Buy, Less fo Apply— Re- 
ducing the User’s Part-Count and Size 


The 541s complete integration of the read 
data processor functions cuts down on the 
user's part- count and manufacturing costs, 
while boosting reliability and saving real 
estate. Even with its high performance and 
cost-saving benefits, the 541 costs less when 
you buy it and far less when you apply if. 

The SSI 541 is designed for application in 
high performance MFM and RLL encoded 


SLICON SYS 


INNOVATORS INJINTEGRATION 





media or thin film heads, and disk drives _ 
that offer advanced interface standards. 


Price and Availability 


Silicon Systems also offers a very low 
cost sister chip to the 541. It is the SSI 540 
with a time domain filter that makes it an 
optimum solution for low cost, low resolution 
systems. Both devices are available in pro- 
duction volumes now. In OEM production 
quantities, the SSI 541 is priced under $10, 
and the SSI 540 is priced under $5. 

For complete product information, call us 
now, or send for more information. 


Silicon Systems, 14351 Myford Road, Tustin, 
CA 92680. (714) 731-7110, Ext. 575. 
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Electro 


Our line of electro optic 
components is backed by 
years of experience in fiber 
optics. We've designed and 


manufactured hundreds of 


reliable fiber optic products, 
representing many signifi- 
cant advancements. 


And with Siecor, you not 
only get all that expertise, you 
get everything you need for 


fiber optic data transmission. 


Including the 200 MBaud 
data link with excellent sen- 
sitivity and wide dynamic 
range. Clock recovery mod- 











ules with # precision SAW 
filters. Reliable couplers and 
DMs that feature low loss 
and mode independence.And 
compact fiber optic switches 
which pass stringent tests 

for vibration,shock and tem- 
perature while maintaining 
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superior repeatability at 
high switching rates. 

With Siecor, youve got the 
tools you need to expand the 
existing boundaries of com- 
puter systems design. So get 
with a company that’s come 
a very long way to bring you 
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Years To Bring You 


the electro optic components 
you've been waiting for. 
Call or write us. Siecor 
Corporation, Electro- Optic 
Products, Post Office Box 
13625, Research Triangle Park, 
North Carolina 27709-3625. 
Telephone 919/549-6971. 
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from two new mass storage 
solutions from Bering Industries. 


The Series 8000-EP and TopSecret 


Removable Hard Disk Subsys- 
tems. Designed for HP computers 
using CS/80 and SS/80 command 
sets, like HP1000, HP3000, and 
HP9000 Series 200/300/500 
systems. 


Enhanced Performance 
8000-EP 


Bering’s Series 8000-EP 
enhanced performance hard disk 
subsystems offer an alternative 
HP mass storage solution. From 
65MB to 190MB, the EPs are 
worth a close look. 

Cost Savings. At $60 per MB, 
EPs are price/performance 
leaders. Savings can be up to 
45% the cost of a comparable HP 
drive. And Bering’s standard 
one-year warranty applies to all 
EP models. 

Capability. Designed for HP 
users critical performance needs 
in real-time and multi-user envi- 
ronments, the EPs are the best 
choice. An advanced disk control- 
ler and fast head seek mechanism 
match average transfer rates of 
HP7912/7914 drives. 

Compatibility with HP-IB. The 
EPs are designed for any HP 
computer using CS/80 and SS/80 
command sets. Compatibility is 
guaranteed. No hardware or 
software changes are needed for 
installation. 
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Bering Series 8000-EPs 
and TopSecret Re- 
movable Hard Disk 
Subsystems are 
HP-IB compatible an 
designed for any HP 
computer using CS/80 
and SS/80 command sets. 


Compact. EPs save prime office 
or lab real estate. At one-third 
the size of an HP7912/7914, EPs 
are compact and ideal for stack- 
ing or rack mounting. 


Topsecret Removables 


Data Security. Securing classi- 
fied data is easy with 5.25" Top- 
Secret removable hard disks. 
Sensitive information can be. 
locked away in a safe, OMB at a 
time. Personal data storage and 
selective file back-up is conven- 
ient and fast. 

Unlimited Storage. With a 
TopSecret, storage is virtually 
unlimited simply by inserting 
another cartridge. No need to buy 
another drive to increase capa- 
city. A two-sided built-in 3.5” 
floppy is optional. 
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Bering has set the pace for 
innovative mass storage solutions 
in the HP world since 1981. Bering 
is an official HP Independent 
Hardware Vendor with authorized 
service and support by DATAGATE 
in the USA, and by DATATECH 

in Canada. For complete specifi- 
cations on the EPs, the TopSecret, 
and 100 other disk configura- 
tions, call or write us today! 


Note: HP, CS/80, SS/80, and HP-IB are tradenames of 
Hewlett-Packard Company. 


BERING 


Official Hewlett-Packard | 
Independent Hardware Vendor 


Bering Industries, Inc. 
1400 Fulton Place 
Fremont, CA 94539 
Telex: 325606 
415/651-3300 
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Improved throughput vies with flexibility 


in disk-controller interface standards 


Chris Terry, Associate Editor 


Flexibility is a goal in many comput- 
er-system designs, and high data 
throughput is desirable in most. But 
when it comes to selecting disk con- 
trollers, you must tolerate some 
tradeoff between these virtues. For 
high throughput, a dedicated, high- 
speed drive works best with a 
drive-level controller that’s tightly 
coupled to the system interface. If 
you want flexibility—in terms of 
connecting drives and other periph- 
erals from various manufacturers, 
or in terms of allowing two hosts to 
share the same resources—an intel- 
ligent disk controller is preferable. 
The increasing demand for im- 
proved data-transfer rates is a re- 
sult of technological developments. 
Advances in hard-disk-drive head 
technology, new encoding tech- 
niques that yield greater bit densi- 
ties on each track, and the increas- 
ing use of VLSI multifunction 
controller ICs have combined to 
make possible the storage of as 
many as 380M bytes on a 5%-in. 
drive and 600M bytes or more on an 
8-in. drive. For a given disk-rota- 
tion speed, an increase in bit density 
requires a corresponding increase in 
data-transfer rate. The system de- 
signer who wishes to exploit the full 
capabilities of the new drives must 
therefore consider not only the 
problems of keeping track of large 
amounts of data, but also the ques- 
tion of which CPU/disk interface 
will support the required data rate. 


Interest in new interfaces 

The two de facto drive-interface 
standards—the Seagate ST506 at 
the low end (ie, microcomputers), 
and the Storage Module Drive 
(SMD) interface at the high end (ie, 


EDN March 20, 1986 


IBM PC/XTs and PC/ATs. 





One of a family of disk-controller chips, this 
VLSI device from Adaptec implements the 


full SCSI scheme. 


Allowing easy expansion of storage facili- 
ties by connecting extra drives to the SCSI 
bus, the Colossus disk subsystem works with 


mainframes)—are both proving in- 
adequate, largely because neither 
can support the high data-transfer 
rates now in demand. The Shugart 
Associates System Interface (SASI) 


and its successor, the Seagate 
ST506/412 interface, handle maxi- 
mum data-transfer rates of 5M bps 
(625k bytes/sec). The SMD interface 
originally specified an upper limit of 
10M bps (1.25M bytes/sec) and, 
even more inconveniently, a maxi- 
mum of 20,160 bytes per track. The 
latter limitation precludes any sub- 
stantial increase in the storage ca- 
pacity of an SMD drive. In addition, 
the SMD interface, like any drive- 


level interface, requires that the 












host CPU assume the burden of 
translating logical block numbers 
into physical track and _ sector 
numbers. 

Consequently, for systems re- 
quiring high data-transfer rates, 
there is a growing interest in two 
interfaces: the 2.5M-byte/sec En- 
hanced Small Device Interface 
(ESDD, a drive-level interface for 
supermicros and minicomputers, 
and the 10M-byte/sec Intelligent Pe- 
ripheral Interface (IPI) for super- 
minis, mainframes, and supercom- 
puters. The IPI, which in all likeli- 
hood will supersede the SMD inter- 
face, has the additional advantage of 
providing device-independent data- 
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The new Vivisun 20/20 switches are ready for 
anything, including ANVIS night vision goggles or 
direct sunlight. A unique optics system eliminates 
the veiling glare and halo effect of conventional 
displays. So there is no interference with infra-red 
imaging. When voltages are trimmed to night vision 
goggle flying levels, Vivisun 20/20 switches can 
still be read with the unaided eye. 

During the day, Vivisun 20/20 switches are 
readable in direct sunlight and deadface when not 
energized. They are also easy to install and have 





\ 


the lowest touch temperature and widest viewing 
angle in the industry. Clearly, no other Mil-Spec 
switch can match it. And you can specify your 
Vivisun 20/20 switches with these options: 
Dustproof/Dripproof * Split Ground « P.C. 
Termination * EMI. For more information, write, 
1) 810) 8M) a Kol (o>, a ROLE tA VA 


© AtRospéce OPTICS INC. 
3201 Sandy Lane, Fort Worth, Texas 76112 
(817) 451-1141 + Telex 75-846] 


MIL-S-22885/90 
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management capabilities. 

There is little doubt that the Sea- 
gate ST506/412 interface is ade- 
quate to the task of providing the 
data-transfer rates required by mi- 
crocomputer systems. Even so, 
schemes mandating the use of intel- 
ligent disk controllers (IDCs) are 
gaining in popularity at this level. 
In particular, the 2.5M-byte/sec 
Small Computer System Interface 
(SCSI) for microcomputer systems 
is attracting a great deal of atten- 
tion. The SCSI’s maximum data- 
transfer rate is not regarded as a 
serious drawback in such systems, 


while its flexibility is a definite plus. 


Midrange mystification 


At present, the choice of a disk 
interface for middle-range systems 
—supermicros, minicomputers, and 
superminicomputers—is less clear- 
cut. By some accounts, you sacrifice 
more than just throughput by lean- 
ing toward SCSI-style flexibility at 
this level. In this range, many com- 
puter manufacturers are migrating 
to the VME Bus or Multibus II, 
both of which have a maximum 
data-transfer rate of 3M to 4M 
bytes/sec. The problem facing disk 
controller manufacturers is how 
best to match an available drive 
interface to the capabilities of a 
high-performance computer bus. 
Software considerations influence 
the solution to some degree, partic- 
ularly if you’re upgrading an exist- 
ing system. 

Xylogics takes the view that any 
scheme requiring a host adapter (for 
example, the SASI or SCSI 
schemes) and intelligent disk con- 
trollers merely interposes an inter- 
mediate bus between the CPU and 
the formatter portion of the control- 
ler, thereby reducing efficiency and 
possibly creating more problems. 
The Xylogics solution is to provide a 
standard VME or Multibus inter- 
face to the host and a storage-man- 
agement and data-transfer control- 
ler that’s tightly coupled to a 
formatter on the same board. 

To avoid potential conflicts be- 
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Providing a host interface with all the features of the SCSI bus, the WD1005-SCS from 
Western Digital lets you connect as many as four 150M-byte drives. 


tween disk and tape commands, 
some Xylogics boards incorporate a 
separate tape-drive controller. The 
Xylogics 422, for example, is a Mul- 
tibus board that incorporates both 
ESDI disk and QIC-02 tape control- 
lers. You load a disk or tape com- 
mand into an I/O parameter block 
(IOPB) and initiate the command by 
passing the IOPB address to the 
controller. You can chain IOPBs so 
that the controller can execute com- 
plex sequences of both disk and tape 
commands with little or no host in- 
volvement. 

Xylogics offers VME and Multi- 
bus I controllers with an ESDI or an 
enhanced SMD disk interface for 
high-performance systems, and an 
ST506 interface for systems with 
less-stringent requirements. A line 
of Multibus II controllers is in the 
development stage. | 

Other controller manufacturers 
for middle-range systems appear to 
be following the Xylogics example. 
Dual Systems offers a VME Bus 
disk controller that controls as many 
as four ESDI drives with data- 
transfer rates as high as 20M bps. 
The controller’s 250k-byte cache 
memory has parity-error detection 


and uses an algorithm that, the com- 
pany says, improves file-system 
read operations under the Unix 
operating system. DMA data trans- 
fers to and from the host can be in 
16- or 32-bit format (software selec- 
table) at rates as high as 1.2M 
bytes/sec. 


Intelligence for interrogation 


Despite the caveats, the demand 
for intelligent controllers and host 
adapters is increasing, according to 
Joseph Jaworski, president of Pe- 
ripheral Concepts, an Irvine, CA, 
market-research organization. Con- 
troller manufacturers, he says, gen- 
erally agree that you achieve the 
best performance (in terms of 
speed) from a device-level formatter 
that’s tightly coupled to the system 
interface. However, a full imple- 
mentation of the SCSI allows the 
host to interrogate a peripheral re- 
garding its capacity, data-transfer 
rate, and other characteristics, and 
to adjust to these conditions under 
program control instead of manually 
resetting DIP switches or jumpers. 

Jaworski points out that this fea- 
ture makes the SCSI very attract- 
ive to a system integrator whose 
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principal concern is to provide for 
easy field upgrades of the system, 
and who can tolerate the slight loss 
in efficiency entailed. For that rea- 
son, Jaworski believes that the 
VME Bus market, growing rapidly 
but currently fragmented among 
many suppliers of board-level prod- 
ucts, will contribute to the growth 
of SCSI controllers, and that 
growth of the market for VME Bus 
host adapters will exceed 85% from 
1985 through 1987. 

It’s clear that interest in the SCSI 
is accelerating. In October of 1985, 
more than 50 companies attended a 
SCSI forum held in the Boston area, 
and nearly every disk-controller 
manufacturer now offers SCSI 
products or is in the process of de- 
veloping them. A further indication 
of the general interest in this inter- 
face is the fact that Apple incorpo- 
rated a SCSI port into the Mac Plus 
computer. What’s more, in spite of 
the tendency to regard the SCSI as 
a slow interface for low- and middle- 
range systems, experiments at 
Adaptec indicate that use of the 
synchronous mode can yield data- 
transfer rates as high as 5M bytes/ 
sec. 


“SCSI” spells flexibility 


The word “small” in the SCSI 
name is intended only as a relative 
characterization: The SCSI bus can 
handle the I/O functions of quite 
complex systems containing not 
only disk drives, but also tape 
drives, printers, network gateways, 
and other peripherals. One SCSI 
controller, now available as a single 
VLSI chip from Adaptec, Ferranti, 
Fujitsu, and other sources, can con- 
trol as many as eight peripherals, 
and a system may have more than 
one SCSI controller. The devices on 
the bus may be either initiators or 
targets. If there is more than one 
initiator, you must implement the 
arbitration facilities of the standard. 
A single-initiator, multitarget con- 
figuration implies that a single host 
computer is controlling a variety of 
peripherals; a multiple-initiator con- 
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This controller board for the VME Bus, the 
Xylogics 422, incorporates the ESDI for con- 
nection to disks, a QIC-02 tape interface, and 
a controller that can perform complex com- 
mands without host involvement. 


figuration implies that peripheral 
resources are being shared between 
two or more host computers. 

The SCSI bus and handshaking 
protocols are defined in the pro- 
posed ANSI standard X3T9.3. Be- 
cause there are currently five 
groups of commands (one basic and 
two extended command sets for 
data transfer, status, and control, 
and two groups for vendor-unique 
commands), full exploitation of the 
capabilities is not a simple matter. 
Nevertheless, most disk-controller 
vendors and drive manufacturers ei- 
ther have SCSI products available 
now or plan to introduce them. 
Adaptec, for example, has just 
added a SCSI chip to its I/O-control- 
ler chip set. The company also pro- 
vides a SCSI interface on its disk- 
controller boards, which through 
use of 2,7 RLL encoding can expand 
the capacity of Seagate, Rodime, 
and similar drives by 50%. In other 
words, a drive that would store 20M 
bytes with modified-FM encoding 
can store 30M bytes when attached 
to an Adaptec controller board. _ 

The SCSI bus also facilitates rela- 
tively easy expansion of storage ca- 
pacity. AST Research recently in- 
troduced the Colossus 74M-byte 
disk subsystem for IBM PC/XTs 
and PC/ATs. The Colossus subsys- 
tem includes a 60M-byte tape-car- 
tridge drive for backup. You can 
expand the total storage capacity to 
370M bytes by connecting additional 
drives to the SCSI bus, which is 
integrated into the disk subsystem, 





so you don’t need any additional 
slots in the PC for the expansion. 

You can take advantage of SCSI 
facilities to select drives from sever- 
al different manufacturers and ei- 
ther mix them in the same system 
or designate one vendor as your 
primary source and the others as 
secondary sources of replacement 
drives. You can do so because a 
number of controller manufacturers 
are now using the SCSI as their 
standard interface to the host com- 
puter and an ST506/412 interface, 
ESDI, or SMD interface as the 
drive connection. 

The Adaptec ACB 5500 controller 
board, for example, uses the SCSI 
on the host side and the ST506/412 
interface on the drive side. Another 
board from the company, the ACB 
9080, uses the SCSI and the SMD 
interface. Emulex offers the MD21 
controller, which interfaces any two 
large-capacity, serial-mode ESDI 
5%-in. drives to the SCSI bus. The 
company also offers SCSI host 
adapters for DEC Q Bus and Unibus 
systems, Multibus systems, and 
IBM PCs, PC/XTs, and PC/ATs and 
compatible systems. 

Fujitsu also recently introduced a 
SCSI-based intelligent disk control- 
ler (IDC). The M1054X IDC handles 
as many as four Fujitsu M2246E 
5%-in. drives to yield a total format- 
ted capacity of 600M bytes. The 
IDC incorporates an ESDI drive 
interface to yield a data-transfer 
rate of 1.25M bytes/sec between the 
controller and the drive. The inter- 
face between the IDC and the host 
is the 8-bit-parallel SCSI, with a 
data-transfer rate of 1.5M bytes/sec 
in synchronous mode. The M1054X 
IDC can operate with the new Com- 
mon Command set of the SCSI pro- 
tocol, but it also operates with an 
enriched command set. 

Scientific Micro Systems offers 
the OMTI Series 7000 multifunction 
SCSI controllers, and the company 
recently introduced the OMTI 7100 
IDC. This controller operates with 
ST506/412 drives as well as with 
soft- and hard-sectored ESDI 
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TELS iSBC 86 


CONSIDER 
THE STAKES 


You've made the right design decision. 

But now you're ready to manufacture. And theres a lot at 
stake. Budgets. Delivery times. Ease of assembly. Profits. 

So consider the 100% Intel-compatible ZBC 86/36, 
from Zitel. 

First, the ZBC 86/36 costs 15%-30% less. Giving you an 
immediate advantage. 

Then, there’s our easy-to-manufacture PAL architecture. 
With only 30 configuration stakes. Not 300. So youll reduce 
configuration errors, reduce labor costs, and save time. | 
~ And consider this: The ZBC 86/36 includes 1 Megabyte 
of on-board memory, an on-board socket for your 8087 
math co-processor, and optional on-board parity checking. 
Allin a single card slot. Plus a full 5-year warranty. 

So call for a free evaluation unit. Or for more information - 
on all our open bus products. (408) 946-9600. 


Because there's more at stake than meets the eye. _ 








CIRCLE NO 102 

















iiipigkiiiie: 
| p-MOS . TECHNOLOGY UPDATE 


: \FET TIP drives. It detects and segregates control of an onboard 8085 y»P that 
| defective sectors and provides a list has 8k bytes of EPROM for program 
of recorded defects. The host inter- storage and 2k bytes of RAM for 

: FET VIDEO SWITCH face is a multiple-initiator, multitar- workspace and data buffers. 
get implementation of the SCSI that Some drive manufacturers are 
WITH DRIVER provides bus arbitration, multi- embedding SCSI controllers in their 
threaded operations, message-sys- products. One example is the Micro- 


tem support with disconnect/recon- polis 1370 Series. This line com- 











nect, and 1:1 interleave operations. prises five 5%4-in. Winchester 
The IDC can operate with the Com- drives with respective formatted 
mon Command set as well as all capacities of 77M, 96.3M, 115.5M, 
SCSI command sets. 134.8M, and 154M bytes, using the 
Western Digital is another compa- SDI between the drive and the 
ny that offers controllers with a embedded controller. The host in- 





: i ce SCSI connection to the host. The terface; common to all models, is a 
| - WD1003A-SC IDC handles a choice high-performance module that con- 


and the WD1005-SCS IDC can han- SCSI. It contains a 16k-byte dual- 
dle as many as four ESDI drives. port FIFO buffer with full parity. 
Both IDCs act as target devices in The buffer eliminates the need for 


oe | of one or two ST506/412 disk drives, forms to the ANSI standard for the 
(One channel of a four- channel CDG 309) 


More Than 60 db 


Off Isolation at 10 MHz the SCSI environment and provide sector interleaving and provides a 
. | all SCSI features, including arbitra- data-transfer rate of 1.5M bytes/sec 
-MOS's low capacitance makes tion, disconnect/reconnect opera- to the host. The module implements 


J it one of the best high frequency | tions, and synchronous data trans- all SCSI command sets for disk op- 
switches around. And when you put ji ; ‘ 
it on the same chip with CMOS you fers at rates as high as 1.5M eration, and it can operate with the 
have an integrated circuit that can bytes/sec. The boards incorporate Common Command set. EDN 
| control up to 20 volts p-p...with a several Western Digital VLSI ICs, 
5-volt logic swing. like the WD11C00-19 SCSI proto- 
col-support device and the |. Article Interest Quotient 
WD10C20 self-adjusting data sepa- (Circle One) 
rator. Both IDCs operate under the High 503 Medium 504 Low 505 


OFF isolation vs frequency 
db 


MHz 





- more information on the dick-eon 


VCC=+15V; RL=50 Ohms; “Brno circle the appropriate numbers 
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Vgen =4V p-p card or contact the following manufacture ‘ 
The CDG family of integrated Adaptec Inc Ferranti Electric . : 
CMOS/D-MOS switches and-drivers 580 Cottonwood Dr —=siéS- Modular Ave . 
offers you many choices—normally- -on _ Milpitas, CA 95035 Commack, NY 11725 _ 
or -off es, 7 , 1 h . : (408) 946-8600 : : (516) 543- 0200 & 
| uP a configura _ Circle No 726 — - Circle No 730 
tions, even high interswitch isolation : . 
packaging. : AST Research inc | Flite: Americ: Ine 
2121 Alton Ave — 8055 Orchard Dr | 
. . Irvine, CA. 92714 San Jose, CA 
? » , 
Want more information? Call or (714) 863-1333 (408) 945-131 
write for our video switch application Circle No 721 Cinle 
note and catalog. | 
Dual Systems en ss. Micronclle Con 
25380 San Pablo Ave =——™_—«21128 Nordhoff St 
Berkeley, CA 94702 -_ Chatsworth, CA 913: 
— 415) 540-9854 B18) 700-8300 
; _ Circle No 728 ee No 732 . 
SEMICONDUCTOR | || — 
a acres Emulex Corp _  . Scientifi ic Micro sys 
1971 N. Capitol Ave. Box 6725 839 N Bernardo Ave | 
San Jose, CA 95132 f Costa Mesa, CA 92626 jew, CA 941 
(714) 662- 5600 : 
(408) 942-9100 - Crrele b No 729 Css 
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Get lab-quality data acquisition 
capability for your PC with the HP 3055S. 


With the new HP 3055S system software, your 
personal computer can be the center of a powerful, 
lab-quality data acquisition system that automati- 
cally measures signals buried in noise, then stores 
and analyzes your data. By automating measurement 
of temperature, pressure, level and more, you can 
concentrate on the implications of the data gathered, 
instead of the gathering. 

Compatible with the new HP Vectra PC, HP 
Touchscreen and Touchscreen MAX, and the IBM 
PC/XT/AT family, HP 3055S system software lets 
you use your PC with either of HP’s two popular 
data acquisition instruments: the HP 3421A for up 
to 30 discrete data channels, and the HP 3497A 
(shown below) for as many as 100 (1,000 with 
extenders). 


oe 
eae 
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Both feature integrating A/Ds, one microvolt 
sensitivity and isolated inputs that let your PC 
detect and measure signals with precision even in 
the presence of common mode and/or normal mode 
noise. They feature complete HP-IB (IEEE-488) 
compatibility, too. 

Our software is menu-driven and easy to use. It 
even has built-in analysis and graphics capabilities 
so you can easily manipulate and display your data. 

Call your local HP sales office today for all the 
facts. You'll find it listed in the white pages of your 
telephone directory. Or, for immediate details, call 
1-800-556-1234, ext. 461. In California, call 
1-800-441-2345, ext. 461. 


¢ HEWLETT 
PACKARD 
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Meet the new 1241—one more 
reason why Tek’s versatile 
1200 Series offers you the best 
of the leading logic analyzers: 


The 1241’s color interface 

quickly guides your eye to 
the most relevant information. 
Analysis is faster. Easier on the 
eyes. You are more accurate, 
more productive. For extra read- 
ability, a vertical expansion fea- 
ture doubles the height of the 
timing diagrams. 

Like all members of the 


wanes 


shows what your hardware and 
software are doing at the same 
time. For integrating partitioned 
designs, only the 1200 Series 
Dual Timebase feature accu- 
rately depicts real-time interac- 
tions between independently- 
clocked modules. This lets you 
monitor relationships between 
two processors, or between 
hardware and software. Com- 
bine Dual Timebase with per 
formance analysis on the 1241 
to analyze the entire system and 
software performance. Monitor, 








for example, the range of time 
spent by one processor waiting 
for a service request response 
from asecond processor. The 
1241's histogram display and 10ns 
resolution make these measure- 
ments clear and precise. 


For both hardware and 
software analysis, Tek 
offers unsurpassed triggering. 

Software problems are pin- 
pointed by 14 levels of condi- 
tional triggering combined with 
data and program flow qualifi- 
cation. Triggering on the timing 
characteristics, as well as the 
state of the hardware activity, is 
made possible by counters, 
timers, and duration filters. 


Ease of use extends 

beyond the color screen. 
Four distinct levels of operation 
add features as your design 
challenges require. A unique 
touch-screen menu display lets 
you select over 50 high-level 
commands right off the screen. 
The big front panel knob pro- 
vides flicker-free scrolling. 


Modular, expandable 

and versatile, Tek’s 1200 
Series keeps costs low and 
compromises few. Support 


for all major 
microprocessors 
includes three 
types of dis- 
assembly. With 
14 combinations 
of 9- or 18-chan- 
nel acquisition 
Cards, you con- 
figure the best 
data width (up to 
72 channels), 
memory depth 
(up to 2K) and sample rate (up 
to 100 MHz). Add ROM packs for 
data analysis; RAM packs for 
storage; COMM packs for RS- 
232 and GPIB links to compu- 
ters, plus printer interfacing; 
and master/slave Capability 






that links two systems via 
modem for teleservicing. 


The 1241 is the newest 
reason why Tek is the logic 
analyzer leader. For more 
information or a demo, call 
1-800-245-2036. In Oregon, call 
231-1220. Or contact your local 
Tek Sales Engineer. 
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4-bit gallium arsenide ripple-counter IC 
accommodates clock rates as high as 3 GHz 


First in a planned series of GaAs 
MSI components, the TQ1111 fami- 
ly of 4-bit ripple counters (Fig 1a) is 
available in selections that accom- 
modate 2-, 2.5-, and 3-GHz clock 
_ frequencies (Models TQ1111-20, -25, 
and -30, respectively). The count- 
ers, which are suitable for pre- 
scaler and high-speed counting ap- 
plications, use cells from the 
manufacturer’s standard-cell library 
of depletion-mode GaAs devices. 


CLOCK 


(a) Qy 





Providing full compatibility with 
10K and 100K ECL circuits, the 
TQ1111 units spec —-1 to —1.1V 
logic-high input levels and —1.5 to 
—1.6 logic-low levels. The devices 
operate over a wide range of power- 
supply voltages: Both the positive 
and negative supplies can vary over 
the absolute range of 4 to 5.2V. 

Each divider stage provides an 
ECL-compatible output; the first di- 
vide-by-2 stage also provides a com- 
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Fig 1—First in a planned family of GaAs ICs, the TQ 
from Tri-Quint (a Tektronix company) operate from clo 
photo in 6 shows the TQ1111’s divide-by-4 output wavefor:n in response to a 8-GHz clock 4742021. 


input. 
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1111 Series 4-bit ripple counters (a) 
ck rates as high as 3 GHz. The scope Phone 





Taking advantage of the company’s stan- 
dard-cell library of depletion-mode GaAs 
devices, the TQ1111 ripple counter has high 
tolerance for power-supply variations. Note 
the rectilinear arrays at various places on 
the wafer; they’re test cells that the company 
uses to characterize and control its process. 





plementary output. The ac-coupled 
clock input requires 1V p-p min 
drive for the 2- and 2.5-GHz devices 
and 2V p-p min for the 3-GHz selec- 
tion. Delay from clock edge to each 
output of the divide-by-2 counter is 
700 psec. Fig 1b shows the results of 
a divide-by-4 operation at a 3-GHz 
clock frequency. 

Two other products in the manu- 
facturer’s GaAs Q-Logic IC series 
are slated for imminent announce- 
ment. The TQ1121 Series includes a 
1.5- and 2-GHz divide-by-4/5 dual- 
modulus divider that’s compatible 
with both ECL and TTL systems. 
Model TQ1112 is a 4-bit synchro- 
nous up/down counter that counts at 
1 GHz. 

Packaged in a 10-pin metal-ce- 
ramic flat pack, the TQ1111 Series 
operates over 0 to 85°C; devices 
fully specified for operation over 
—55 to +125°C will be available in 
less than a year. Prices for the 3-, 
2.5-, and 2-GHz counters are $199, 
$119, and $89 (100), respectively. 
An evaluation board for the 3-GHz 
device. costs $275.—Bill Travis 

Tri-Quint Semiconductor Inc, 
Box 49385, Beaverton, OR 97075. 
(503) 629-4227. TLX 
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The Americanized VME Card Cage. 
We Stand On Our Reputation. 


One reason Electronic Solutions became the world’s 
leading supplier of Multibus card cages is that five genera- 
tions of improvement gave our cages a reputation for 
indestructibility second only to a rock. 

So when we decided to build an Americanized version 
of the VME card cage it was only natural that we would 
want to build it the same way. Because European kit-style 
cages don't measure up when it comes to strength. 

Introducing Electronic Solutions V-800 Series VME Card 
Cages. We took a stand for ruggedness and rigidity. Right 
on top of them — to prove that a V-800 card cage could 
maintain its precise card alignment through thick and thin. 


Rigidity gives your VME cards less room to flex and that 
means less room for things to go wrong. Connectors stay 
connected. And so do printed circuits. So when your system 
is shipped, moved, or dropped from a forklift the odds 
are a lot better that it will remain functionally intact. 

But that’s not the only part of our reputation we built into 
our VME card cages. 

Our V-800 Series cages feature advanced, low-noise, 
high-performance backplanes designed for the fastest 
VMEbus signals. You can mount our new cages on any 
axis. And you can use our exclusive center adapter to 
convert any double slot to two singles or any triple size 
slot to a double and a single. 

Electronic Solutions V-800 Series VME 
card cages. Step up to the best there is. 

Call toll free or write for complete 
information today. 


Electronic 
Solutions 


9255 Chesapeake Drive, San Diego, CA 92123 (619) 292-0242 « Telex Il (TWX): 910-335-1169 
Call toll free: (800) 854-7086 In calif. (800) 772-7086 
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VME Bus-compatible modules provide 
a variety of image-processing operations 


Three VME Bus-compatible mod- 
ules—MAX-XFS, Interpolator, and 
Addgen-1—acquire digitized images 
from a video camera and perform 
-signal-processing tasks that trans- 
form, enhance, manipulate, and ex- 
tract information from an image. 
The 3-module set can also directly 
rotate, scale, and translate an 
image. Because the boards commu- 
nicate with CPU and memory cards 
in VME Bus computers, you can 
adapt the video-processing cards to 
a variety of computer systems, such 
as robotic manipulators, inspection 
systems, and process controllers. 
The boards, which are the latest 





additions to the manufacturer’s 
Maxvideo family of modules, per- 
form frame-storage, interpolating, 
and address-generating tasks. The 
MAX-XFS frame-storage module 
stores two complete video frames in 
read-write memory. You can choose 
a MAX-XFS module that stores 
frames with 384x512-pixel resolu- 
tion or one that stores frames with 
512x512-pixel resolution. Both 
modules provide 8-bit storage for 
each pixel’s video data. The modules 
can read each frame’s data in either 
row or column order—in other 
words, they can rotate an image by 
90° in real time. 


The Interpolator module provides 
an onboard subpixel interpolation 
algorithm that manipulates eight 
values with a sinc math function. By 
calculating new values for each pix- 
el’s video data as you zoom or scale 


an image in noninteger steps, the 


Interpolator board provides smooth 
transitions between adjacent pixels. 
To use the Interpolator board to 
perform first-order transforma- 
tions, you must use the manufactur- 
ers Addgen-1 address-generator 
module. 

The MAX-XFS, Interpolator, 
and Addgen-1 boards communicate 
among themselves and other Max- 
video boards over a set of external 
Maxbus signal lines on the front of 
each card. The Max-XFS and Add- 
gen-1 cards also connect to the 
VME Bus for communication with 
standard VME Bus-compatible 
computer cards. The Interpolator 
card uses the VME Bus only for 
power and ground signals. All Max- 
video cards occupy a dual-height 
VME Bus slot. 

The manufacturer offers seven 
additional Maxvideo video-signal 
processing cards that furnish linear 
and nonlinear signal processors, 
A/D and D/A converters, and histo- 
gram and feature extractors for 
VME systems. In 384x512-pixel 
format and in single-board quantity, 
the MAX-XFSS card sells for $3125, 
the Interpolator card for $3125, and 


the Addgen-1 card for $1200. In the 


512X512-pixel format, the prices 
are $3750, $3750, and $1450, respec- 
tively. You must specify the pixel 
format when you order the cards. 
— Jon Titus 


Video image-processing circuits on VME Bus cards let a computer system capture wmages 
from a TV camera. When you combine the MAX-XFS, Addgen-1, and Interpolator cards with 
other video-processing cards and computer cards, the resulting system provides a variety of 
image-processing operations, including rotation, filtering, image enhancement, and edge 
highlighting. 


Datacube, 4 Dearborn Rd, Pea- 
body, MA 01960. Phone (617) 535- 


6644. 
Circle No 744 
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Pins that outperform gold plus a price that’s 
10% below the industry standard—you get both 
in new BergStik Il Headers from Du Pont. The key 
is in the pin coating. Du Pont's exclusive GXT Pal- 
ladium-Nickel plating protects better than gold 
to help you keep header performance up, and 
costs down. | 

Compare these two platings for porosity, 
solderability, bend ductility. GXT proves superior 
to gold in test after test. 

Compare them for 
resistance to wear, to envi- 
ronmental conditions or 
creep corrosion. Again, GXT 
clearly outperforms hard 
gold plating. 
Features that mean reliability. | 

New BergStik II Headers | 
with GXT can help you | 


Gold plated pin surface after 
29,000 cycles. Note breakdown 
of hard gold showing undercoat 
and base metal. 





— Outps ar es [ 


Du Pont’s new BergStik Il Header with GXT ‘Plating. 





BergStik Il pin surface plated 
with DuPont GXT. Still smooth 
and unbroken after 25,000 

cycles. (Cutaways of pins 

are microphotographs) 





ns gold. 


achieve the highest standards of reliability. Their 
drawn-wire pins provide smooth contact surfaces 
on all four sides. And the sharp corners produced 
by the drawn-wire process make excellent wire 
wrapping points providing a gas-tight connection. 
Tapered pin lead-ins make for easy insertion 
into PC boards or female disconnects. Manually- 
inserted BergStik I] Headers give you on-line pro- 
duction capability without capital investment 
for machinery. 
Selection that meets 
your needs. 
The BergStik Il 
Header line is versa- 
tile. Headers can 
be broken to any 
length you may 
desire, 
reducing ~ 















. 








7 inventory ‘enuiemnenia ¢ on Kinuone sizes. for robotic assembly. Or with an early ground. 








_ Straight and right-angle versions are available _ Orwith various pin lengths. Send us your 
__with stand-offs at top or bottom for optional in- _ special requirements. 
__ sertion. They're stackable, too: side-by-side and __._InBergStik II, you buy Du Pont experience 
end-to-end. (BergStik Il Headers can alsobe sup- _ (we pioneered headers of this type), delivery 
____ plied with gold or tin/lead plating.) speed, depth and breadth of line, and GXT plat- 
_ BergStik Il comes in single-row configura- ing superiority—all for 10% less! That's the bot- 


_ tions with 1 to 36 positions and tom line. Ask for a quote. 
_double-row with 2 cue (2 _ Por additional information and samples, _ 
Positions. All are call toll-free: 800-237-2374", 








_available in or write Du Pont Connector 
quantity— Systems, 30 Hunter Lane, 
_immediately— _Camp Hill, PA 17011. 


from Du Pont or 

from our network of 

Authorized Distributors. 
Call us for specials, 

, too. We can provide 

: BergStik Il with retention features 


“In PA, please call 
(/1 ae 979-2000, 


Du Pont BergStik Il offers you the widest variety of a 
lengths and configurations at a 10% Se 








Berg Electronics is now 


DU PONT CONNECTOR SYSTEMS 


REG US par & TM. OFF 
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Eastern Show Tour 


GIGABIT LOGIC 

T-BAR INCORPORATED 
SFE TECHNOLOGIES 
CTS CORPORATION 

NEC ELECTRONICS, INC. 
HARRIS SEMICONDUCTOR 
COMPUMOTOR CORPORATION 

BELDEN ELECTRONIC WIRE & CABLE 
COMMUNICATIONS INSTRUMENTS, INC. 
AUGAT INC. INTERCONNECTION COMPONENTS 
REXNORD SPECIALTY FASTENER DIVISION 
ALLEN-BRADLEY ELECTRONICS GROUP 

LSI LOGIC CORPORATION 
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1986 EASTERN EDN CARAVAN TRAVELING ELECTRONIC SHOW 
March 31 to May 2 (last half) 


DATE 


ool 
Monday 


3/31 
Monday 


3/31 
Monday 


4/1 
Tuesday 


4/1 
Tuesday 


4/2 | 
Wednesday: 


4/2 
Wednesday 


4/3 
Thursday 


4/3 
Thursday 


4/4 
Friday 


4/4 
Friday 


4/7 
Monday 


4/7 
Monday 


4/7 
Monday 


4/8 
Tuesday 


4/8 
Tuesday 


4/8 
Tuesday 


4/9 
Wednesday 


4/9 
Wednesday 


4/10 
Thursday 


4/10 
Thursday 


4/11 
Friday 
4/11 
Friday 
4/11 
Friday 
4/14 
Monday 


4/14 
Monday 


4/14 
Monday 


4/15 
Tuesday 


4/15 
Tuesday 


4/16 
Wednesday 


TIME 


8-9:30 
AM 


10:30-12 
AM 


1:30-3:30 
PM 


8:30-12 
AM 

2-4 

PM 
Sl 
AM 

2-4 

PM ~ 
911 
AM 

1-3 

PM 
8:30- 11:30 
AM 

2-4 

PM 

9- 10:30 
AM 
1-1:45 
PM 


2:30-4 
PM 


8:30- 10 
AM 


11-12 
AM 
2-3:30 
PM 

9- 11:30 
AM 

2-4 

PM 


9-11:30 
AM 


1:30-3:30 
PM 


8:30- 10 
AM 


10:45-12 
AM 

2-4 

PM 

9- 11:30 
AM 
215 
PM 


3-4:30 
PM 


9-10:30 
AM 
2-4 
PM 


9-11:30 
AM 
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SITE 


GRUMMAN AIRCRAFT SYSTEMS 
Bayles Rd., Melville, NY 


GRUMMAN AIRCRAFT SYSTEMS 
Stewart Ave., Bethpage, NY 


SPERRY CORPORATION 
Marcus Ave., Great neck, NY 


HAZELTINE CORPORATION 
Cuba Hill Rd., Greenlawn, NY 


EATON AIL 
45 Oser Ave., Hauppauge, NY 


LORAL ELECTRONIC SYSTEMS 
Ridge Hill, Yonkers, NY 


IBM CORPORATION 
Rt. 34, Yorktown, NY 


IBM CORPORATION 
Boardman Rd., Poughkeepsie, NY 


IBM CORPORATION 
South Rd., Poughkeepsie, NY 


IBM CORPORATION 
Neighborhood Rd., Kingston, NY 


IBM CORPORATION 
Rt. 52, Hopewell Jctn., NY 


PERKIN-ELMER CORPORATION 
100 Wooster Hts. Rd., Danbury, CT 


PERKIN-ELMER CORPORATION 
50 Danbury Rd., Wilton, CT 


PERKIN-ELMER CORPORATION 
Main Ave., Norwalk, CT 


NORDEN DIVISION UAC 
Norden Place, Norwalk, CT 


ITT ADVANCED TECHNOLOGY CENTER 
1 Research Dr., Shelton, CT 


GENERAL DATACOMM INDUSTRIES 
Straights Tpk., Middlebury, CT 


RAYTHEON COMPANY 
W. Main Rd., Portsmouth, RI 


THE FOXBORO COMPANY 
28 Neponset Ave., Foxboro, MA 


DATA GENERAL 
4400 Computer Dr., Westboro, MA 


DIGITAL EQUIPMENT CORPORATION 
333 South St., Shrewsbury, MA 


DIGITAL EQUIPMENT CORPORATION 
146 Main St., Maynard, MA 


DIGITAL EQUIPMENT CORPORATION 
Parker St., Maynard, MA 


DIGITAL EQUIPMENT CORPORATION 
200 Forest St., Marlboro, MA 


SANDERS ASSOCIATES 
95 Canal St., Nashau, NH 


SANDERS ASSOCIATES 
Rt. 3, Merrimack, NH 


SANDERS ASSOCIATES 
Pope Tech Pk., River Rd., Hudson, NH 


RAYTHEON COMPANY 
350 Lowell St., Andover, MA 


AT&T TECHNOLOGIES/BELL LABS 
1600 Osgood St., N. Andover, MA 


WANG LABORATORIES 
1 Industrial Pk., Lowell, MA 


DATE 


4/16 
Wednesday 


4/17 
Thursday 


4/17 
Thursday 


4/17 
Thursday 


4/18 
Friday 


4/18 
Friday 
4/18 
Friday 


4/21 
Monday 


4/21 
Monday 


4/21 
Monday 


4/22 
Tuesday 


4/22 
Tuesday 


4/23 
Wednesday 


4/23 
Wednesday 


4/24 
Thursday 


4/24 
Thursday 


4/25 
Friday 
4/25 
Friday 


4/28 
Monday 


4/28 
Monday 


4/28 
Monday 


4/29 
Tuesday 


4/29 
Tuesday 


4/30 
Wednesday 


4/30 
Wednesday 


5/1 
Thursday 


5/1 
Thursday 


5/2 
Friday 


5/2 
Friday 


TIME 


1:30-3 
PM 


8:30-9:45 
AM 
10:30- 12 
AM 

2-4 

PM 


ae 
AM 


12:30-2 
PM 


3-4 
PM 


8:30- 10:30 
AM 
11-12 
AM 
2-4 
PM 
9-11 
AM 

2- 4:30 
PM 
9-11:30 
AM. 
2-3:30 
PM 
9-11 
AM 
1-3 
PM 
9-12 
AM 
2-4 
PM 


8:30-9:45 
AM 


10:30-12 
AM 
2-3:30 
PM 

911 
AM 

2-4 

PM 
9-10:30 
AM 

2-4 

PM 

8:30- 10:30 
AM 

2-4 

PM 


9-11:30 
AM 


1:30-3:30 
PM 


SITE 


COMPUGRAPHIC CORPORATION 
200 Ballardvale St., Wilmington, MA 


COMPUTERVISION CORPORATION 
14 Crosby Dr., Bedford, MA 


HEWLETT-PACKARD CO. 
175 Wyman St., Waltham, MA’ 


PRIME COMPUTER INC. 
500 Old CT Path, Framingham, MA 


RAYTHEON COMPANY 
Boston Post Rd., Sudbury, MA 


RAYTHEON COMPANY 
Boston Post Rd., Wayland, MA 


RAYTHEON COMPANY 
Glen St., Marlboro, MA 


GENERAL ELECTRIC CO. 
Broad St., Utica, NY 


GENERAL ELECTRIC CO. 
French Rd., Utica, NY 


GENERAL ELECTRIC CO. 
Farrell Rd., Syracuse, NY 


GENERAL ELECTRIC CO. 
Court St., Syracuse, NY 


IBM CORPORATION 
Glendale Dr., Endicott, NY 


IBM CORPORATION 
Bodle Hill Rd., Owego, NY 


NCR CORPORATION 
950 Danby Rd., Ithaca, NY 


XEROX CORPORATION 
800 Phillips Rd., Webster, NY 


XEROX CORPORATION 
1350 Jefferson Rd., Henrietta, NY 


EASTMAN KODAK CO. 
901 Elmgrove Rd., Rochester, NY 


HARRIS RF COMMUNICATIONS DIVISION 
1680 University Ave., Rochester, NY 


GOULD INC., INSTRUMENTS DIVISION 
3631 Perkins Ave., Cleveland, OH 


GOULD INC., OCEAN SYSTEMS DIVISION 
18901 Euclid Ave., Cleveland, OH 


BAILEY CONTROLS CO. . 
29801 Euclid Ave., Wickliffe, OH 


ALLEN-BRADLEY CO. 
747 Alpha Dr., Highland Heights, OH 


GOODYEAR AEROSPACE CORPORATION 
1210 Massillon Rd., Akron, OH 


NCR CORPORATION 
1000 Cochran Ave., Cambridge, OH 


AT&T TECHNOLOGIES NETWORK SYSTEMS 
6200 E. Broad St., Columbus, OH 


CINCINNATI ELECTRONICS 
2630 Glendale-Milford Rd., Cincinnati, OH 


AT&I TECHNOLOGIES BELL LABS 
6612 E. 75th St., Indianapolis, IN 


MAGNAVOX ELECTRONIC SYSTEMS CO. 
1010 Production Rd., Ft. Wayne, IN 


ITT AEROSPACE/OPTICAL DIVISION 
3700 E. Pontiac St., Ft. Wayne, OH 
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LEADTIME INDEX 


Percentage of respondents 











ITEM 


TRANSFORMERS | ; RELAYS 
Toroidal 8 33 4 2 @ O 78 72 General purpose 31 44 19 
“PotCore OT 2 9.2 © PC board 10 60 2 
_Laminate(power) = 0-S—i‘ si«SHsSstT—i PC Dry reed 25 13 | 


CONNECTORS Mercury 17 17 
Military panel Vy 11 10.9 6.0 Solid state 15 31 


Flat/Cable 4 C50 9.0 4.2 DISCRETE SEMICONDUCTORS 
Multipin circular Zz 36 10.6 7.3 Diode . 26 35 
PC ee 11 7.3 5.4 Zener 35 21 2 
RF/Coaxial 9 40 8.0 7.0 — Thyristor 21 
Socket | 23. 38 81 . Small signal transistor 38. 6 44 
Terminal blocks 5 47 38 FET, MOS 2014 
Edge card 14° — 50. 20 44 43 Power, bipolar 36 0 37. 
Subminiature — “_ 37 80 INTEGRATED CIRCUITS, DIGITAL 
Rack & panel 7. 0 8 67 4.2 CMOS 32 18 “ae 
Power 20 40 | §68 3.3 Th 26 5 
PRINTED CIRCUIT BOARDS LS 33 We 
Single sided 7 2 8 +1 INTEGRATED CIRCUITS, LINEAR 
_ Double-sided 4.3 5.5 Communication/Circuit 33 0 5 11 +60 O 62 7.3 
Prototype 28 3.9 Voltage regulator 26 1142 21 = #@ Oo 698 60 
RESISTORS MEMORY CIRCUITS 
Carbon film 2.6 3.6 RAM 16k 45 29 80 
Carbon composition 35 49 “Rameak SO 30 
Metal film 26 65 RAM 256k e338 
Metal oxide _3.6 ROM/PROM a = 3D 
Wirewound 49 63 EPROM 40 20 
Potentiometers 64 6.5 EEPROM 45. 0 


Networks . DISPLAYS 
FUSES | Panel meters — 9 
_2._Z__—((@e Me Mee ee A! Fluorescent 40 
SWITCHES Incandescent 43 
Pushbutton 36 3.5 45 LED 29 
Rotary S2 6.6 Liquid crystal 12 
Hocker —— , <0 6° MICROPROCESSOR ICs 
Thumbwheel 20... #30 40 :+#+1 8-bit 34 
Snap action ea - EP 45 58 16-bit 30 


Momentary 34.0 —“(<i‘i‘x SSS SCO | 
Amplifier 14 


WIRE AND CABLE | = | Converter, analog to digital 0 


Sol 1.7 38 Converter, digital to analog 0 | 
Flat ribbon 


Multiconductor LINE FILTERS 


Hookup 
Wire wrap 
Power cords 
Other 


POWER SUPPLIES 
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17 26 CAPACITORS Poe 
25 36 Ceramic 30_ 
Ceramic monolithic 29 
Ceramic disc a7 


Switching G30 10 6 0 76-56 = 14 


“linear ss~=“‘t~éwOSOUC”UtB 649069 65 © Electrolytic ie 


CIRCUIT BREAKERS Tantalum ue 
15 15 47 23 0 o 77 60 INDUCTORS om ete cc ae ues 
oO. 50 86 oO 9 0 580 6.7 


HEAT SINKS - | 50 | 
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Source: Purchasing magazine’s electronic business survey 
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. “The PM 3305 
digital storage scope - an engineers dream machine” 


“In the fast paced digital world, most Howabout4 channels, dualslopetrigger- Philips S&I, T&M Dept., TQ III-4-62, 
digital scopes lack the speed to capture ing, 4K pre-trigger ability, andaselective | 5600 MD Eindhoven, The Netherlands. 
glitches shorter than the sampling time. memory expansion of up to 40 times? Inthe USA call: 800-631-7172 except Hawaii, 
Not any more: From the Philips’ fastlane § They’reallthereincludinganaddedbonus, Alaskaand New Jersey. In New Jersey call 
comes the PM 3305. This extraordinary the PM 3305 doubles as one of the finest collect(201) 529-3800 orwrite to85 McKee 
digital storage scope can catchaglitchonly conventional 35 MHz scopes available today. Drive, Mahwah, NJ 07430. 

10 ns wide even ata sweep speed of 5s/div. Why not contact your local Philips organi- Germany (0561) 501484 
But trapping is only one of the features zation and find out how you can get your Great Britain 0223-35 88 66 
found in the PM 3305S. hands on the engineers dream machine. France 01-830 11 11.” 


pHitips) Test & Measuring j Li D 
Instruments 


CIRCLE NO 4 


| i= QUALITY ICS TO MEASURE, 
COMPARE, CONVERT AND 
INCREASE VALUE. 


The designer wants precision. Purchasing 
demands price and performance. Both agree on 
linear ICs from NEC. Because our components 
provide true value across the full spectrum of 
linear applications. 


CMOS and Surface Mount 


We meet your current needs with a broad 
selection of industry standard devices. And 
support your future plans with leading-edge 
products. Our linear line also saves space with 
surface mount, cuts power with CMOS, and 
delivers superior quality: 100 PPM. Or better 


New High-Performance Devices 


New NEC op amps give you higher speed, 
lower noise and more stable operation. In data 
acquisition, we feature low-power CMOS circuits. 
And offer a wider choice of critical parameters 
such as speed, accuracy, resolution, and cost. For 
optimum performance in video systems, we’ve 
developed two new high-speed data converters. 


Whatever your application, NEC linear ICs 
are the quality choice. By giving you an extra 
measure of precision, performance, and cost- 
efficiency, they truly add value to your system. 


Call Toll Free 

Call us today at: 1-800-632-3531. In California: 
1-800-632-3532. For technical information, 
pricing, or delivery, ask for the number of your 
local NEC office or distributor. 


©Copyright 1985 by NEC Electronics Inc. 


WERE TAKING ON THE FUTURE 


401 Ellis Street 
P.O. Box 7241 
Mountain View, CA 94039 
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The newsingie line 
You'll appreciate the design freedom 
we ve added to our line—with mass- 

9 terminating AMPMODU MTE con- 


nectors. Receptacles stack side-by-side 


or end-to-end, to take 22-30 AWG wire 
anywhere on the board with complete 
@ modularity. 


Pre-loaded 4 
assemblies simplify 43 
mass termination. jm 
Interlocking carrier f= = 
Strips accurately [| 
locate insulation- 
displacement 

contacts in tooling. 





onnector. 


MTE connectors are backed by a Call (717) 780-4400 to find out 
full range of application tooling, from more. Ask for the AMPMODU MTE 
hand and semi-automatic to fully auto- | Connector Desk. AMP Incorporated, 
matic, to meet any level of production Harrisburg, PA 17105-3608. 


you need. AMP and AMPMODU are trademarks of AMP Incorporated. 


AAINEF interconnecting ideas 


You can also choose polarized or 
latching receptacles, or special ribbed 
receptacles that gang into single- and 
double-row coupling shrouds. Pin 
contact types and shrouded headers 
round out the wire-to-wire and wire- 
to-board picture. 


Vertical and right- 
angle headers, 
receptacles, and 
shrouded housings 
provide modular & 
approach. 


Do it all in two 

contact sizes— 

22-26 AWG and 26-30 AWG. 
Dual-beam contacts 

are overstress- 

protected, and feature 

post stops for use 

on long posts. 
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Special Report 
———— 
No matter how well you design a product, it will fail if your 
company builds it with substandard parts. Benchtop component 
testers are the first-line troops in the struggle for reliable, 
high-quality components. Relatively inexpensive and easy to 
use, benchtop testers mesh neatly with a new 
manufacturing philosophy. 


Bentesiceye 
Coanleenen 
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Charles H Small, Associate Editor 


change in testing philosophy is profoundly af- 

fecting the way electronics companies deal with 

their component suppliers—and that change is 
focusing the limelight on benchtop component testers. 
The new philosophy has forced these instruments to 
evolve from simple, go/no-go testers into units that 
provide a thorough battery of tests for analog and 
digital components. 

In the past, electronics companies would try to line 
up as many alternate sources for components as possi- 
ble. They would then test every component, on a 
go/no-go basis, at incoming inspection. This constant, 
high volume of testing mandated large, expensive test- 
ers having very high throughput. By dealing with a 
large number of mediocre suppliers, the companies 





Companies are replacing simple go/no-go incoming inspection of 
components with a more thorough characterization that aims to 
improve the quality of incoming parts. Today’s benchtop component 
testers are evolving to meet these more thorough testing needs. 
(Photos courtesy Electro Scientific Industries) 
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hoped that at least one would be producing acceptable 
components at any given time. 

Now, larger electronics companies have concluded 
that, to obtain better parts, they must work more 
closely with fewer suppliers. The larger companies 
therefore characterize a new component or new tech- 
nology thoroughly, but only long enough to make sure 
that the supplier can deliver acceptable components. 
Then the larger companies scale back, or eliminate 
altogether, continual testing at incoming inspection. 

Curiously, this change in philosophy by the larger 
companies—who, after all, have the clout to make 
suppliers toe the line—means that both the larger and 
the smaller companies need the updated, more flexible, 
smaller component testers. The larger companies need 
them because benchtop testers are generally easier to 
set up and program than larger testers. What’s more, 
the latest testers do much more than pass parts on a 
go/no-go basis. As a consequence, the companies can 
more easily and thoroughly experiment with a new 
device or technology. 

Smaller companies traditionally used the simple 
benchtop component testers for incoming inspection. 
These units were more affordable than the high- 
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Companies used to deal with many alter- 
nate-source suppliers and hope that at least 
one would be producing acceptable compo- 
nents at any given time. 


throughput testers used by large companies. The large 
companies’ change in testing practices, however, com- 
pels the smaller companies to keep up. It’s therefore 
fortunate that benchtop component testers have devel- 
oped greater capability, because the benchtop variety 
is the only kind inexpensive enough to fit the smaller 
companies’ proportionally smaller budgets. 

Whether you work for a small company or a large 
one, you can often upgrade the quality of incoming 
components merely by buying a tester; you don’t actu- 
ally have to use it. As soon as your suppliers get wind of 
the fact that you’ve bought a tester, you might find 
yourself suddenly getting better components. 

Despite the push for higher quality and the attendant 
need for testers that can evaluate components accord- 
ing to an engineer’s specifications, most design engi- 
neers are unfamiliar with benchtop component testers 
and are often surprised at how capable these small units 
can be. For example, many benchtop component testers 
now have a communications port so that you can 
accumulate statistics on lots of parts. Tracking the 
failure rates of different lots of parts from different 
manufacturers is essential when implementing the new 
philosophy of working closely with suppliers. 

Of the benchtop component testers covered in this 
article, design engineers are unlikely to use any but the 
semiconductor curve tracers in their day-to-day work. 
Most benchtop testers slave away in incoming inspec- 
tion departments far from the view of design engi- 
neers. Nevertheless, design engineers might encounter 
those testers while consulting with the test department 
when first selecting the tester, or while working with a 
component engineer who’s qualifying a new component 
or new technology. In these cases, the only issue of 
importance to the design engineer is the accuracy and 
thoroughness of the tester. For example, the trend 
toward greater accuracy at lower voltage levels puts 
pressure on the capabilities of analog-device testers. At 
the other end of the spectrum, power FETs must be 
tested at higher voltage levels than equivalent bipolar 
transistors; not all analog-device testers can impress 
800V or more across a device under test. 

Analog design engineers, however, need to be inter- 
ested in more than the tester’s performance specs. 
Analog designs often require the sorting and grading of 
analog devices according to a special, in-house specifica- 
tion. Therefore, analog design engineers need to be 
concerned with the programmability of testers as well. 
Many benchtop testers have their own programming 
languages, which are mostly enhanced versions of Basic 
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with specialized commands for operating the tester’s 
hardware. In addition, you can often obtain menu- 
driven test-generation programs that allow you to copy 
a device’s specs directly off the spec sheet and then 
automatically generate a program. 

Digital devices are more amenable to standardized 
tests and require less custom programming. Conse- 
quently, many tester makers have libraries of tests for 
digital devices. However, these libraries contain only 
tests for well-established, standard parts. The libraries 
lag behind the leading edge of new product introduc- 
tions, and the libraries will obviously never contain 
custom, application-specific ICs (ASICs). You can ob- 
tain testers for ASICs, but you must program the tests 
yourself. 

One curious omission from the libraries of standard 
parts is routines for testing one-time-programmable 
(OTP) devices before they’re programmed. If an expen- 
sive OTP device like a field-programmable logic 
sequencer (I'PLS) fails your tests after you’ve pro- 
grammed it, the device’s manufacturer could under- 
standably be reluctant to accept the device back; your 
device programmer could have damaged the chip. How- 
ever, you can check out some manufacturers’ OTP 
devices before you blow the devices’ fuses (some device 
manufacturers make the test setups available to all, 
some only to favored customers). 

Benchtop component testers constitute an extensive 
variety of instruments. Some are general-purpose in- 
struments and adapt to analog and digital devices 
through the use of plug-in family boards and specific 
device adapters. Some focus on either analog or certain 
types of digital devices, still others on passive devices 
only. Last, some testers test ‘a single type of device, 
like reed relays or transformer coils, and some are so 
specialized that they perform only a single test on one 
kind of component. 

In the general-purpose category, Analog Devices’ 
LTS-2000 Series benchtop testers handle a wide range 
of components. The series comprises four basic main- 
frames that accept plug-in family boards for certain 
classes of components, and socket assemblies for specif- 
ic devices within a family. The testers automatically 
calibrate themselves hourly and, with the aid of a 
calibration board, can exhibit 16-bit accuracy traceable 
to the National Bureau of Standards (NBS). 

LTS-2000 Series units can test 24-pin digital ICs, 
linear and data-conversion ICs, and passive and dis- 
crete parts. The company also provides libraries of | 
preprogrammed device tests on floppy disks. Further, 
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Handling virtually all 


analog and digital de- ‘ eS SS > a 


vices, the Analog De- 
vices LTS 2020 boasts 
16-bit accuracy. 





you can program the testers yourself in two ways: 
using an enhanced Basic, or responding to prompts 
from a menu-driven test-program generator. When 
testing the setup and hold times of digital ICs, the 
testers spec a 0.5-nsec resolution and 1.5-nsec accura- 
cy. When testing analog devices, the testers can take 
measurements with 14-bit (+%- bit) resolution. 


Family modules interchange 


The Deltest Model 3300 mainframe costs $37,500 and, 
like Analog Devices’ tester, accepts a variety of family 
modules and device adapters. Packages of device-family 
modules, device adapters, and software range in cost 
from $3000 to $18,000. In addition to a package for 
digital-device families, the company has a linear-family 
package that tests op amps, comparators, and voltage 
regulators. Additional packages handle thyristors (in- 
cluding triacs and power diodes), diodes and transis- 
tors, and A/D and D/A converters. 

Of special note is a package for such high-voltage 
devices as diodes, transistors, and FETs. When 
equipped with the package, Model 3300 can apply 
1600V to the device under test (most benchtop testers 
presently apply no more than 600V). Also available is a 
general-purpose package that adapts to a variety of 
specialized devices: optocouplers, timers, passive hy- 
brids, transconductance op amps, RS-232C line drivers 
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A family of device-spe- 
. cific fixtures adapts the 
GenRad 1734 to testing 

of both analog and digi- 
tal devices. 


and receivers, analog switches, transistor arrays, reed 
relays, and Norton amplifiers. 

Eagle Test Systems’ $55,000 Guardian system pro- 
vides de and parametric testing of digital, linear, and 
hybrid devices. The system’s control computer uses the 
multitasking Concurrent CP/M-86 operating system 
and has 512k bytes of RAM. A 10M-byte Winchester 
disk is optional. 

The Guardian’s test head has a 16-bit wP and a 
512k-byte memory as well. It has 32 drive/sense pins 
that you can expand to as many as 64. The test head’s 


resolution for parametric measurements is 2 nsec. The 


company provides libraries of test programs for digital- 
logic chips, op amps, voltage regulators, A/D and D/A 
converters, and memory devices. 

GenRad’s 1730 Series of benchtop testers comprises 
a multipurpose tester and several units dedicated to 
digital, linear, and memory devices. The $37,000 Model 
1735 tests digital and analog ICs that have as many as 
24 pins. The standard system handles most SSI and 
MSI digital chips (including TTL, CMOS, NMOS, and 
ECL devices), op amps, voltage regulators, compara- 
tors, and current mirrors. Options extend the tester’s 
coverage to A/D and D/A converters, line drivers and 
receivers, transistors and diodes, analog switches and 
multiplexers, and optocouplers. 

The company includes tests for more than 400 digital 
devices and 800 analog devices in its library of test 
programs. You can upgrade a 1735 in the field to a 
Model 1731M networked tester for analog ICs (the M 
suffix indicates that the tester communicates over the 
company’s proprietary Scan network). The 1735's test 
programs and device-family boards also work with the 
company’s 1731 analog-IC tester and 1732 digital-IC 
tester. 

GenRad’s Scan network links testers over a 9600- 
baud, multidrop serial line to a host computer. Scan 
software also supports bar-code readers to aid in trac- 
ing lots of parts. The network facilitates off-line pro- 
gramming of the testers, access to program libraries, 
failure-data logging, and data analysis. 

The $4995 Hy-Tronix Myriad/XK Model 440 tester is, 
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The trend now 1s to do a thorough charac- 
terization of a new component initially and 
then scale back, or eliminate altogether, 
continual testing at incoming inspection. 





by far, the smallest instrument in its class. It’s so small 
that you could consider it to be a pocket-sized tester 
rather than a benchtop unit. It measures 5423 x2 in. 
and weighs 1 lb. Despite its small size, the Myriad/XK 
comes preprogrammed to test more than 25,000 stand- 
ard digital devices. 

Standard tests include routines for MOS logic fami- 
lies. The 440 can handle devices having as many as 40 
pins. You can either select a code for the part under test 
if you know its designation, or you can have the tester 
identify and check out an unknown part. Optional tests 
cover CMOS digital parts, RAMs, and ROMs. Optional 
adapters allow you to test ECL parts and such analog 
devices as op amps and comparators. 

Pragmatic Test Systems’ PTS-1010/15 testers differ 
from all other general-purpose benchtop testers in that 
they use an IBM PC as a control computer; all other 
testers discussed in this article have their own built-in 
uP for control. (The only difference between a PTS- 
1010 and a PTS-1015 is the IBM PC controller. The 
former uses a PC/AT, and the latter uses a PC/XT.) 

The PTS-1010/15 testers spec 16-bit resolution. You 
can program the testers in an enhanced Basic, or you 
can use the company’s library of test programs to test 
op amps, comparators, converters, and voltage regula- 
tors. The PTS-1010 costs $49,950; the PTS-1015, 
$42,950. 

Unlike other programmable testers, which can only 
execute interpreted Basic test programs, the SZ-Test- 
systeme M3000 can execute compiled Pascal programs. 
The M3000 comprises a 68010-based computer and a 
separate test station. The computer has 1M byte of 
RAM and dual, 3%-in. floppy disks. In addition to 
enabling custom programming in Basic and Pascal, the 
M3000 supports menu-driven test-program generation. 
The instrument also accepts device adapters for passive 
components, relays, voltage regulators, diodes (includ- 
ing zener diodes), timers, optocouplers, transistors, 
converters, op amps and comparators, and digital com- 
ponents. 

The Testronics Model 201A performs six basic tests 
on a range of discrete devices. The instrument mea- 
sures leakage current, breakdown voltage, conducting 
voltage, gain, and gate parameters. The tester handles 
transistors (including FETs), SCRs, triacs, LEDs, 
optocouplers, diodes, and zener diodes. | 

You program the tester using menus, English-lik 
commands, and function keys. The 201A uses Hewlett- 
Packard desktop computers for control and comes with 
software for collecting statistics and for operation as a 
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Going beyond simple RLC measurements, the HP 4194 impedance 
analyzer measures the transmission characteristics of such complex 
passive devices as crystal resonators and filters. 


device handler. Depending on the controller selected 
and the physical configuration of the system, costs 
range from $19,985 to $40,400. Options include a 2000V/ 
200A module for testing power devices. 

After the few general-purpose testers come a welter 
of more narrowly targeted instruments. Digital-device 
testers primarily work with established SSI and MSI 
families. A few test microprocessors, and still others 
track the leading edge of technology, handling ASICs 
and other new device types. 

EPRO has two benchtop automatic testers dedicated 
to digital devices. Model 140 is a general-purpose logic 
and memory-device tester, and Model 146 is an LSI 
tester that can generate test vectors at rates to 10 
MHz. The 146’s pattern generator can execute loops 
and subroutines, to make the best use of the available 
pattern memory. The 146 can also execute programs 
previously generated for Sentry testers. 

You can think of the Fluke 9000 Series benchtop pP 
testers as in-circuit emulators that have been adapted 
to field service. The series comprises three models: the 
nonprogrammable 9005, which executes programs from 
ROM; the programmable 9010A; and the IEEE-488 
compatible 9020A, which is designed to work with 
other instruments as part of an ATE system. Costs for 
the testers range from $2995 to $4595; for wP-specific 
interface pods, costs range from $995 to $2495 each. 

The units in the series test wPs indirectly. You 
replace the «P in your system under test with a Series 
9000’s test probe—just like hooking up an in-circuit 
emulator to a prototype. The instrument then runs a 
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With a built-in tape drive for loading programs, the Electro 
Scientific Industries Model 2160 Video Bridge displays readings and 
setups on its CRT. 


series of tests to exercise the system that the pP was 
controlling. The tester checks the pP’s bus, RAM, 
ROM, and I/O. You can also program the tester to 
conduct custom test sequences. 

GenRad’s $48,500 1732 digital-IC tester comes 
equipped to test 24-pin devices. You can expand it with 
additional drive/sense pins to handle 40- or 48-pin 
devices. Each of the tester’s pins has an associated 
4k x4-bit memory for storing test vectors. The unit can 
therefore test complex digital parts like Ps, as well as 
SSI and MSI parts. Because the instrument’s precision 
measuring unit can connect to any pin, you can do 
parametric tests in addition to functional tests. The 
1782 has IEREE-488 and RS-282C interfaces, and it can 
communicate over the company’s proprietary Scan net- 
work. 

At $995, Micro Sciences’ voltmeter-sized ICT-101 is 
the lowest-cost 24-pin-IC tester. The instrument mea- 
sures 5X12%X11% in. and weighs 8 lbs. The basic unit 
handles a range of common NMOS and CMOS logic 
devices. Options include test heads for RAM and ROM 
tests as well as expansions of the tester’s device 
library. 

The Logue-McDonald $12,000 Model 323i is a func- 
tional tester for digital ICs. It works with an IBM PC 
for programming and gathering statistics. The unit 
furnishes 32 drive/sense pins and specs a 200-psec 
resolution. It can also program EEPROMs. 

Like the company’s multipurpose testers, Pragmatic 
Designs’ PTS-1000/05 digital testers use an IBM PC as 
a control computer (again, the only difference is the 
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In addition to low-level analog and digital devices, the Deltest 3300 
tests high-voltage devices. 


respective use of the PC/XT and the PC/AT). The 
PTS-1000/05 units test 24-pin digital devices. Each 
instrument includes a 12-bit measuring unit for doing 
parametric as well as functional tests. Options include 
an ECL adapter, a CMOS stress-test adapter, and a 
ganged input-leakage adapter. 

The Siemens-Allis Model 725 digital-IC tester comes 
configured with one device-test head; you can upgrade 
it in the field to handle two test heads and two device 
handlers at once. The 725 handles 24-pin devices. The 
company offers an extensive library of preprogrammed 
tests for most common SSI and MSI devices. Prices for 
the 725 range from $30,000 to $50,000. 

The tester has a learn mode that enables it to check 
customized parts like ROMs. It will print out a summa- 
ry of failures by pin and by device upon command, and 
it can grade components into 12 categories or “bins.” 
When equipped with its terminal option, the 725 also 
serves as a host computer for program development. 

Most currently available digital testers play it safe by 
handling only well-established, mature chips. Others 
dare to venture beyond the familiar. Functional testers 
in Integrated Measurement Systems’ Logic Master 
Series handle the very newest, fast, high-pin-count, 
custom and semicustom ICs. The testers can have a 
combination of as many as 192 sense or drive pins (you 
can link two testers for a total of 384 pins), and they 
deliver test vectors to the device under test at 20M 
vectors/sec with 1-nsec resolution (a speed of 40M 
vectors/sec is optional). 

Each drive pin can have as much as 16k bits of 
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associated pattern storage. You can operate a Logic 
Master tester as a stand-alone unit, or you can link it 
with common CAE workstations. A 64-channel tester 
having 32 pattern-generation and 32 data-acquisition 
pins costs $29,500. Naturally, because the tester is 
designed for custom parts, the company offers no 
library of device programs. 

Also taking aim at complex, high-speed custom chips 
are HiLevel Technology and Step Engineering. Both 
companies have been supplying development tools for 
bit-slice systems for many years. In order to meet the 
needs of bit-slice designers, HiLevel and Step have 
developed stimulus/response testers that feature short 
cycle times and large pin counts. In addition, the 
companies offer logic analyzers that work in parallel 
with the stimulus/response systems. Both companies 
plan to bring their bit-slice-instrumentation experience 
to bear on ASICs. 

HiLevel’s DTS38700 stimulus/response tester pro- 





engineer routinely encounters, a curve tracer like the Tektronix 576 
develops a family of response curves for semiconductors. 


s 
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vides as many as 256 bidirectional or as many as 512 
unidirectional stimulus pins, in addition to 256 logic- 
analysis channels and 256 real-time comparison chan- 
nels. You can add or subtract pins in modular groups of 
16. The instrument can accommodate 50-MHz cycle 
rates, and it offers 1-nsec resolution. System prices 
start at $30,000. | 

Step’s stimulus/response tester offers 64 to 512 pins 
and cycles at speeds to 50 MHz. A basic 64-pin module 
with mainframe costs $25,000. Each pin has an associ- 
ated 2k-bit pattern memory that you can expand to 64k 
bits. Channel-to-channel skew is less than 0.1 nsec. _ 

Though memory testers are a species of digital 
tester, they merit separate consideration; the nature of 
memory devices shifts the emphasis to different tester 
features. Memories from different vendors are basical- 
ly alike, and users tend to acquire a relatively high 
volume of a few memory devices, compared with a 
much smaller number of other types of digital devices. 
As a consequence, throughput is more important than 
flexibility in memory testers. | 

EPRO offers three memory testers. Model 210 tests 
as many as 10 nonvolatile memory devices in parallel. 
Each of the tester’s 10 sockets is independent; test 
programs proceed independently for each of the 10 
devices, and one device’s failure doesn’t affect any of 
the remaining devices. 

Model 302 can test two nonvolatile memory devices in 
parallel. The tester can execute redundancy repair 
algorithms, and it provides dc, parametric, programm- 
ability, and functional tests. The company also offers a 
version of its Model 140 LSI tester that comes equipped 
to test only nonvolatile memory devices. 


Nonvolatile devices 


Along with its many other benchtop component test- 
ers, GenRad makes the $62,500 1734 memory tester. 
The instrument has an 8-MHz algorithmic pattern 
generator. Its data path is eight bits wide, and its 
timing generator can produce 26 independently pro- 
grammable edges with 2-nsec accuracy. You can pro- 
gram cycle times from 125 nsec to 5.245 psec with 
4-nsec resolution. All output pins feature program- 
mable dynamic loading. 

The $10,000 price tag on Logical Devices’ Dynatest 
dynamic-RAM tester demonstrates the reason why 
some makers of the far more expensive general-pur- 
pose device testers do not compete in the RAM-tester 
market. The Dynatest checks RAMs’ control signals— 
RAS, CAS, read, and write—and also checks access 
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Most memory-device testers are automated instruments, but the 
Mosaid SRT1 is a completely manual, interactive instrument suit- 
able for engineering evaluation and failure analysis. 


timing, refresh cycles, and page-mode bit-cell patterns. 
It generates test vectors at rates to 100 MHz with 
10-nsec resolution. The tester collects statistics and 
stores them on its built-in floppy disk. The tester has 


12-bit RAS and CAS counters to ensure that it will be > 


able to handle future, higher-capacity memory devices. 

Even more specialized is the Mosaid SRT-1. Rather 
than feature extensive programmability, the SRT-1 
boasts extensive manual control of the signals applied 
to the device under test. The tester is therefore better 
suited to the interactive investigation of memory-de- 
vice properties by an engineer rather than the go/no-go 
testing needs of incoming inspection. 

The instrument comprises a Tektronix TM500 main- 
frame and the modules that plug into it. Modules and 
test heads are available for both bit-wide and byte-wide 
memory devices. The tester displays a bit map of the 
device under test on a CRT. The SRT-1 can handle 


dynamic and static RAMs with organizations as large as" 


256k x1 and 64k~x8 bits. It tests at speeds to 8 MHz. 
Depending on the configuration of the tester, prices 
range from $22,710 to $37,210. 

The company also makes the computer-controlled 
MS2200 memory tester. It costs $48,000 and is able to 
test byte-wide memory devices with organizations as 
large as 4Mx8 bits, and at rates to 10 MHz. The 
MS2200 also provides a real-time bit map. An optional 
measurement unit provides de parametric testing with 
resolutions of 100 pA and 0.5 mV. 

The Teradyne MX-19 is the only benchtop memory 
tester that can test two byte-wide RAMs, ROMs, 
EPROMs, or EEPROMs in parallel. The tester can 
address chips having a 1M-word x 16-bit address space. 


EDN March 20, 1986 


Benchtop component testers can evaluate 


devices according to a design engineer's specs. 


You program the tester with Pascal-like test and memo- 
ry-pattern languages. 

Because of the wider variety of tasks analog devices 
must perform, analog-device testers tend to be very 
specialized. Few analog testers handle a very broad 
range of device types, although one product—GenRad’s 
1731 analog tester—is not so narrowly focused as other 
members of its category. The $35,000 1781 handles 
many analog and analog/digital devices with the aid of 
an array of adapter boards. Devices tested include op 
amps, current mirrors, A/D and D/A converters, com- 
parators, regulators, line drivers and receivers, analog 
switches, transistors, diodes, and optocouplers. The 
tester can measure dc, ac, and pulsed parameters. 

The remaining analog testers discussed here aim for 
smaller targets. For example, as the company’s name 
suggests, FE'T/Test specializes in discrete analog de- 
vices. The company’s $60,000 Model 9400 measures 
pulsed, de, and ac (at 1 kHz) parameters of FETs. In 
addition, the 9400 handles discrete bipolar transistors, 
thyristors, and diodes. The tester provides forcing 
currents ranging from picoamperes to 120A and forcing 
voltages as high as 1.2 kV. The tester requires a 
$17,000 control computer for operation and program- 
ming. You program tests by selecting from a menu the 
parameters to be measured. 

Integrated Technology’s ITC 5500 measures the re- 
verse-breakdown specifications of Schottky diodes in 
accordance with MIL-STD-750. The tester employs an 
inductive element to apply pulses of known energy to 
the diode under test. Because of the high energy levels 
involved, the instrument’s test head incorporates a 
clear plastic shield to protect the operator from explod- 
ing devices. . 

For active devices, the simplest benchtop testers are 
curve tracers. Rather that pull out pinpointed parame- 
ters, curve tracers give you a family of response curves. 
Curve tracers can display a device’s breakdown volt- 
age, leakage current, gain, saturation voltage, and both 
forward and reverse current and voltage. Further- 
more, for linear ICs, a curve tracer lets you determine 
offset voltage, input current, gain, CMRR, and PSRR. 

Tektronix makes two curve tracers: the 576 and the 
577. The 577 is lighter than the 576 and lacks the 576’s 
storage CRT and ability to take low-current measure- 
ments. Both tracers accept a range of plug-in boards 
that adapt the instruments to standard devices or 
high-power devices. | 

All the analog-device testers described thus far work 
with active components. In contrast, LCR meters 
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Design engineers are unlikely to use any 


benchtop tester, except the semiconductor 
curve tracers, in their day-to-day work. 


measure parameters like inductance, capcitance, resis- 
tance, and dissipation and quality factors under differ- 
ent combinations of applied-signal frequency, dc bias, 
and amplitude. The major application of LCR meters is 
testing passive components during incoming inspection. 

Impedance analyzers are related to LCR meters. In 
addition to impedance measurements, impedance ana- 
lyzers also take transmission measurements like gain, 
phase, and group delay. Impedance analyzers suit more 
complex passive components, like crystal oscillators, 
ceramic resonators, and filters. 

The test frequency that an LCR meter can apply to a 
device under test is important, because you might want 
to evaluate power devices at 120 Hz (60 Hz full-wave 
rectified) and other devices near their working frequen- 
cies. (Be aware that high-frequency performance adds 
to an LCR meter’s cost.) 

The $2095 Boonton Model 5110 applies test signals at 
100 Hz, 120 Hz, and 1 kHz. It measures capacitance 
from 0.1 pF to 19.99 mF, inductance from 0.1 wH to 
1.999 kH, and resistance from 0.0010 to 19.99 MQ. It 
measures dissipation factor (D) from 0.001 to 1.999 and 
quality factor (Q) from 0.5 to 199.9. Test levels for 
applied voltage is 1V; a 50-mV source is available. 

Electro Scientific Industries’ impedance meters 
range from the $995 Model 252 to the $6195 Model 2160. 
Model 252 is a voltmeter-sized instrument that specs 
0.25% accuracy. Other, more expensive models in the 
252 line offer autoranging and a 120-Hz stimulus in- 
stead of a 1000-Hz stimulus. 

The company’s Model 2150 and Model 2160 Video 
Bridges were the first impedance-measuring instru- 


5110 LCR meter accepts 4-terminal Kelvin clips. 


102 


Providing low-cost evaluation of passive components, the Boonton Able to operate two test heads at a time, the Teradyne MX-19B 


ments to have a CRT for displaying readings and test 
setups. Model 2160 incorporates a tape drive for loading 
programs for stand-alone operation. The instruments 
can stimulate the device under test with more than 300 
frequencies, ranging from 20 Hz to 150 kHz. Their basic 
accuracy is +0.02%. 

GenRad’s 1600 line of LCR meters ranges in price 
from $1995 to $5400. Models 1657 and 1658 supply test 
frequencies of 120 Hz and 1 kHz. The $3400 1658 has an 
IEEE-488 option. The $5400 Model 1687-B supplies 
test frequencies to 1 MHz, and the $5200 Model 1689 is 
fully programmable and furnishes test frequencies to 
100 kHz. ‘ 

Hewlett-Packard offers six LCR meters. The line 
comprises the HP 4261A, HP 4262A, HP 4276A, HP 
4277A, HP 4274A, and HP 4275A. In addition, the 
company has four impedance analyzers—the HP 4191A, 
HP 4192A, HP 4193A, and the HP 4194A. 

The LCR meters vary in price from $2420 to $8700. 
The instruments’ basic accuracy is 0.1%. Their stimu- 
lus-frequency ranges span, for the least-expensive 
4276A, 100 Hz to 20 kHz, and for the top-of-the-line 
4275A, 10 kHz to 10 MHz. The impedance analyzers 
vary in price from $11,600 to $19,800. Test frequencies 
range from 10 Hz to 1 GHz, depending on the model. 

In addition to LCR and impedance meters, HP offers 
three instruments that prove useful for characterizing 
components. The $7950 HP 4140B combines a picoam- 
meter with a precision de source. This instrument takes 
charge/voltage measurements of semiconductors and 
leakage measurements of high-resistance materials. 
The $19,300 HP 4145A semiconductor-parameter ana- 





memory-device tester supports program development as well. 
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Design engineers encounter benchtop com- 
ponent testers etther when first selecting the 
tester, or when working with a component 
engineer during component qualification. 








Testing pPs indirectly by substituting for the uP and exercising the 
system that the pP was controlling, the Fluke 9000 Series also 
supports guided-probe diagnostics. . 





Able to test two SSI or MSI devices simultaneously, the Siemens- 








Allis Model 725 comes with device-program libraries. 


lyzer functions as both a manual curve tracer and as an 
automated semiconductor analyzer. The $4600 HP 
4342A Q meter measures inductors’ quality factors 


from 5 to 1000. 
Leader Instruments’ $1895 Model LCR-745G pro- 


grammable LCR meter has 1% basic accuracy and 
applies two test frequencies: 120 Hz and 1 kHz. IEEE- 
488 and BCD interfaces are options. 

Philips’s $1195 Model PM 6308 is an autoranging 
LCR meter that can identify an unknown component. 
The instrument produces an equivalent circuit diagram 
appropriate to each measurement mode. It can gener- 
ate, for example, the symbol for an inductor with a Q 
factor of less than 500, which is an inductor in series 
with a resistor. 

Like ESI and HP, Wayne Kerr offers a line of 
component analyzers that ranges from a basic LCR 
meter to an automated impedance analyzer. The $895 
Model 4220 eschews even a comparator and provides 


basic LCR measurements. The $12,000 top-of-the-line 


‘Model 3245 sports an amber CRT that displays read- 
ings, setups, and an equivalent circuit for the device 
under test. 

Although solid-state devices have replaced electro- 
mechanical components in many applications, electro- 
mechanical devices are still in use. Furthermore, the 
relatively high failure rate of these components man- 
dates testing, and instruments for that task are avail- 
able. Optimized Devices $29,000 Model MT 301C is a 
general-purpose tester of electromechanical relays (in- 
cluding reed relays). It can handle normal, hybrid, or 
latching relays having ac or de coils, and it can test as 
many as 20 form-A, -B, or -C contacts in a single relay. 
You can cycle the relay under test at rates from 10 to 
3000 Hz. Like the MT 301C, the Markenrich RT250 
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Because it provides an [IEEE-488 interface, Leader Instruments 
LCR-745G LCR meter suits semiautomatic operation. 


handles electromechanical and reed relays. 

Hasco Components Reedtest’s Model 301 handles 
only glass-enclosed reed relays. The tester measures 
pickup and dropout ampere-turns as well as contact 


resistance. The tester also indicates if a relay fails to 


pick up or drop out at all. 

Sienko Consultants offers the $1500 Model 2600 mem- 
brane-switch tester. The tester accommodates mem- 
brane-switch panels having as many as 26 connections. 
You can set the allowable contact resistance from 1 to 
999. The tester also detects short circuits. 

Two companies make benchtop mechanical-shock 
generators for particle-impact noise-detection tests 
(PIND). Acoustic Emission Technology’s PIND-2000 
and B&W Engineering’s BW-LPD-B2000 sell for 
$10,000 to $15,000, depending on options. The principle 
behind PIND testing is very simple: The tester shakes 
the device under test to see if anything loose inside 
rattles. PIND testing can detect very small foreign 
objects and loose bond wires inside a semiconductor’s 
package. EDN 
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FEATURES 
1. High resolution and high brightness provides excellent ; 
appearance and quality. Dot Module Series List 
Light weight and thin package permits compact design. | oo Dot Character Poche : 


Construction Size 


TTL compatibility provides easy interface and self-test and Line characters 


brightness control are standard features. M20SD01CA 20X1 5 x 7 dot 3.5 x 5.0 222 


Graphic Module Series List M20SD42CA 20x 1 5 X 12dot 3.5 x 8.75 222 


Number Pixel Effective Alphabetic _ 
Type code of Pixels Pitch Display Area System Display M40SD02CA 40x 1 5 x 7 dot 3.5 x 5.0 222 
row X column mm mm digit x col w/cursor 


~ GP1005..+«128x64.~2~«<“‘«‘~ !”S”*é<is«~S:*‘K I AS~SC)COOXGC~™S M40SD42CA 40X1 5 x 12dot 3.5 x 8.75 222 
GP1006 256 x 64 0,65 166X414 VED 40 X6 w/cursor 


GP1009 240 x 64 0,45 107,9 x 28,7 VFD 40X6 M202SD03CA 20 X 2 5 x 7 dot 3.5 X 5.0 222 


w/cursor 


GP1001 320 X 120 0,375 120 x45 FLVFD 52 x 12 M402SD04CA 40 X2 5X 7dot 35x50 722 


GP1002 320 X 240 0,375 120 x90 FLVFD 52 Xx 24 w/cursor 


Inquire for single color Graphic Module Inquire for single color Dot Module 


FUTABA 


CIRCLE NO 112 a (Europe) GmbH CIRCLE NO 196 


Am Seestern 24 : D-4000 Diisseldorf 11+ Tel. 0211/59 10 14/15 - Telex 8 585 550 fute d - Facsimile: 0211/59 31 33 











GENERAL PURPOSE 







ANALOG DEVICES 
DELTEST 

EAGLE 

GENRAD 

HY-T RONIX 
PRAGMATIC 
SZ-TESTSYSTEME 












SSI/MSI 


EPRO 

GENRAD 
LOGUE-McDONALD 
MICRO SCIENCES 
PRAGMATIC 
SIEMENS-ALLIS 














COMPANY 


ACOUSTIC EMISSION 
TECHNOLOGY 
ANALOG DEVICES 


BOONTON ELECTRONICS 
_ B&W ENGINEERING 


DELTEST SYSTEMS 
EAGLE TEST SYSTEMS 


ELECTRO SCIENTIFIC 
INDUSTRIES 


EPRO 


FET/TEST 
JOHN FLUKE MFG CO 


GENRAD 
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TABLE 1—MANUFACTURERS ACCORDING TO DEVICE TYPE 


BENCHTOP COMPONENT TESTERS 





SPECIAL PURPOSE 





DIGITAL | 


VLSI/CUSTOM MEMORY 


HILEVEL _ DELIEST 


IMS EAGLE 
STEP EPRO 


GENRAD 
HY-T RONIX 
LOGUE-McDONALD 


MICRO 


SCIENCES 


MOSAID 
PRAGMATIC 
SZ-TESTSYSTEME 
TERADYNE 















OTHER 

ACOUSTIC _ - 
B&W ENGINEERING = 
HEWLETT-PACKARD 
HASCO . 


ANALOG MARKENRICH — 


ACTIVE 


ANALOG DEVICES 
DELTEST 

EAGLE 
HEWLETT-PACKARD 
FET/TEST 
-GENRAD 
HY-TRONIX 
INTEGRATED 

TECHNOLOGY 

PRAGMATIC 
SZ-TESTSYSTEME 
TEKTRONIX 
TESTRONICS 












OPTIMIZED DEVICES _ 











PASSIVE 


ANALOG DEVICES _ 
BOONTON 
DELTEST 

ESI 

GENRAD 
HEWLETT-PACKARD 
LEADER © 
PHILIPS 
SZTESTSYSTEME 
WAYNE KERR 





TABLE 2—BENCHTOP COMPONENT TESTERS 








ANALOG 
DIGITAL 

MEMORY 
PASSIVE 





PIND-2000 $10,000 TO 
__ $15,000 


LTS-2000 
SERIES 


5110 


252/3/4 
2150/60 


210 











$10,000 TO 
$15,000 


$40,000 TO 
$70,000 

$50,000 TO 
$60,000 

$30,000 TO 
$40,000 
$60,000 


$2995 TO 
$4595 


$35,000 
$36,000 
$48.500 
$62,500 


$37,000 


COMMENTS 


PIND TESTER (PARTICLE-IMPACT 
NOISE DETECTION) _ 


DEVICE-FAMILY ADAPTERS _ . 
REQUIRED, $3000 TO $15,000 


LCRMETER 
PINDTESTER 


DEVICE-FAMILY ADAPTERS 
REQUIRED, $3000 TO $13,000 


LCR METERS 
LCR METERS WITH CRT 


READOUTS 
TESTS 10 DEVICES IN PARALLEL 
TESTS TWO DEVICES IN PARALLEL _ 


FET TESTER 
uP TESTER 


LCR METERS | 


Continued on pg 108 
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Superior performance now runs 


Aft 
ene 


isbeeeues 
Ropnoecnts 
HatuRen ont 


Introducing the 
8842A digital multimeter. 
Choices. Choices. 
Should you choose the powerful Fluke 
8840A? Or the new, advanced 8842A? 
Depending on the level of performance you 
need, consider this: 


Enhanced capabilities for new 


applications. 
The new 8842A is so technologically 


Superior, it can outperform DMMs costing 
twice as much. Its capabilities include 0.003% 
1-year basic accuracy and 100 nV resolution 
for dc voltage measurements. And it incorpo- 
rates exclusive new thin film resistors * for 
a two-year calibration cycle. 

The widely-accepted 8840A on the other 
hand, offers value unmatched by any other 


IN THE U.S. AND NON-EUROPEAN COUNTRIES: John Fluke Mfg. Co., Inc., PO. Box C9090, M/S 250C, Everett, WA 98206, Sales: (206) 356-5400, Other: (206) 347-6100. 


in the tamily. 


DMM in its class. Like the 8842A, it’s simple 8840A and the new 8842A. Take advantage of 
our no-risk 15-day trial period. 


FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 


to operate. It gives you long-term reliability. 
And it delivers high productivity with a low 
overall cost of ownership. 


Choose either model for under $1,000. 
The 8840A starts at $760, the 8842A at 
$995. With inexpensive IEEE-488 and true 
RMS AC options available for both models. 
Which one is right for you? The choice may 
not be easy. 
But at least now, it’s a family decision. 


Call toll-free 1-800-44-FLUKE 
(1-800-443-5853) Ask for extension 123. 
Talk to our sales engineers about the 


* Patent pending 


FLUKE 8840A 


FLUKE 8842A 





0.005% basic de accuracy (1 Yr.) 
0.16% basic ac accuracy (1 Yr.) 
0.013% basic ohms accuracy (1 Yr.) 
Resolution to 1uV de, 104A de, ma 
One-year specifications and warranty 
8840A $760 
8840A-05 IEEE-488 Interface $150 
8840A-09 TRMS AC option $185 





























0.003% basic dc accuracy (1 Yr.) 
0.08% basic ac accuracy (1 Yr.) 
0.008% basic ohms accuracy (1 Yr.) 
Resolution to 100nV de, 12A de, 100. 
Two-year specifications and warranty 
8842A $995 
8842A-05 IEEE-488 Interface $150 
8842A-09 TRMS AC option $250 
































EUROPEAN HEADQUARTERS: Fluke (Holland) BV., P.O. Box 2269, 5600 CG Eindhoven, The Netherlands, (040) 458045, TLX: 51846. 
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© Copyright 1985 John Fluke Mfg. Co., Inc. All rights reserved. Ad No. 2801-8842 
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COMPANY 


HASCO COMPONENTS 


REEDTEST 
HEWLETT-PACKARD 


HILEVEL TECHNOLOGY 


HY-TRONIX 


INTEGRATED 
MEASUREMENT 
SYSTEMS 


INTEGRATED 
TECHNOLOGY 


LEADER 
INSTRUMENTS 


LOGICAL DEVICES 


LOGUE-McDONALD 
AUTOMATION 


MARKENRICH 
MICRO SCIENCES 
MOSAID 


OPTIMIZED DEVICES 


PHILLIPS TEST & 
MEASURING 
INSTRUMENTS 


PRAGMATIC 
TEST SYSTEMS 


SIEMENS-ALLIS 


SIENKO 
CONSULTANTS 


STEP ENGINEERING 


SZ-TESTSYSTEME 


TEKTRONIX 


TERADYNE 
TESTRONICS 


WAYNE KERR 


108 





TABLE 2—BENCHTOP COMPONENT TESTERS (continued) 








ANALOG 
DIGITAL 

MEMORY 
PASSIVE 








$14,320 
$11,590 


$7380 
4194A $19,800 
dla 
ae. 
DTS3700 -  § «| FROM sso0n 
MYRIAD/XK 140 $4995 


LOGIC MASTER oS FROM $29,000 


DY NATEST $10,000 


$48,000 


MS2200 
MT 301C $29,000 


ot ee o 


PTS-1000/05 8 
PTS-1010/15 $49,950/$42,950 
725 $30,000 

TO $50,000 


STIMULUS/RESPONSE $25,000 
M3000 


576 
577 


MX-19 
201A $19,985 
TO $40,400 






4220 . $895 
4225 . $1500 
4210 . $2200 
905 ° $3495 
6425 . $4995 
3245 ° $12,000 


COMMENTS 


REED-RELAY TESTER 


120 Hz, 1kHz 
120 Hz, 10 kHz 
100 Hz TO 100 kHz 


10kHzTO10MHz LORMETERS 
100 Hz TO 20 kHz 

10 kHz TO 1 MHz 

1 TO 1000 MHz 

5 Hz TO 13 MHz IMPEDANCE 
400 kHz TO 110 MHz ANALYZERS 


100 Hz TO 40 MHz 
PICOAMMETER/CURRENT SOURCE 


AUTOMATIC CURVE TRACER 
Q METER 
VLSI VERIFICATION 


VLSI VERIFICATION 


SCHOTTKY 
REVERSE-BREAKDOWN 
TESTER 

120-Hz, 1-kHz LCR METER 


RAM TESTER 
PROGRAMS EPROMs 


RELAY TESTER 


MANUALLY OPERATED, 
INTERACTIVE INSTRUMENT 


RELAY TESTER 


LCR METER 


IBM PC-BASED 


MEMBRANE-SWITCH TESTER 


VLSI VERIFICATION 


CURVE TRACERS 


DISCRETE-DEVICE TESTER 


LCR METERS 
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SIXTEEN TOUGH ASSIGNMENTS. 





A period measurement is A frequency measurement is Short time intervals can be Calculated frequency takes 

made ona 100 MHz clockusing made with the same high preci- measured most accurately with only seconds. The time cursor 

the extended accuracy andres- sion. Simply press two buttons, the easy-to-use time cursors. measurement on the left can 

olution of the Counter/Timer/ and the period measurement They also make quick work of be converted to frequency with 

Trigger in the 2465 DVS. on the left is converted to longer intervals, with 1% push-button ease and 1% 
frequency. accuracy. accuracy. 





This fast-pulse rise time is response ensures that pulse Propagation delay measure- Overshoot and ringing mea- 
nearly that of the scope. The width and amplitude measure- ment accuracy is assured by surement accuracy requires flat 
2465 achieves maximum band- ments on fast waveforms built-in propagation delay response in a probe/oscilloscope 
width with minimum waveform (above) truly reflect conditions matching. Delay between Chan- system. Tek probes and scopes 
aberrations. This level of pulse in a Circuit under test. nels 1 and 2canbecorrectedto —_ are designed to work together. 


the probe tip. 





Logic-level violations can be The Word Recognizer (with a Identify a word position. The Delayed sweep is used to 
spotted quickly on a TTL wave- binary word) is used to pick out Word Recognizer (in HEX) is expand the last pulse in a pulse 
form (above) with measurement a pulse train in a data stream. intensifying a word position and __ train. The intensified zone 
cursors Set to define logic-level The time cursors measure pulse measuring delay relative to a identifies the expanded pulse 
boundaries. train duration. waveform on another line. position. 





TV line trigger in the 2465 DVS Calibrate cursors in |RE units Burst amplitude should be 40 Sync width and blanking are 


displays a full-field composite with variable attenuation. Blank- —_ IRE units in NTSC video. The common, easy-to-make timing 
test signal. The built-in TV ing level to reference white cursors quickly measure other measurements. Accurate time 
Clamp circuit removes hum and level is defined as 100 IRE units waveform amplitudes. Field measurements can be made 
tilt on the ac-coupled video. in NTSC video. triggering checks any line. anywhere in a video system. 


Copyright ©1986, Tektronix, Inc. All rights reserved. PMA-628 





FIVE EASY ANSWERS, 
THE TEK 2400 SERIES. 





You can simplify even the 
most complex measure- 
ments with the perform- 
ance and convenience of 
Tek’s 2400 Series family. 
No other portable scopes 
meet such diverse require- 
ments in research and 
design, manufacturing 
and service. 

The 300 MHz 2465 and 
150 MHz 2445 are at the 
foundation of the family. 
They include all the fea- 
tures that set a new high 
performance precedent. 
For example, standard 
delayed sweep A-Time to 
0.5% accuracy. Coupled 
sweep speeds to 1 ns/div 
in the 2445 and 500 ps/div 
in the 2465 for tough tim- 
ing measurements. And 
fourchannel capability 
for observing and trouble- 
shooting logic circuits. 

Best of all, these stand- 
alone scopes are proof 
that powerful capability 
doesn’t have to be compli- 
cated. Time and voltage 
cursors for fast and easy 
measurements, CRT read- 
outs showing waveform 
parameters and front 


raat pect 
Had re dl 



























































Features 2445 2465 2465 CTS 2465DMS 2465 DVS 
Bandwidth — 150 MHz 300MHz 300MHz 300MHz 300 MHz 
Max. Sweep 

Speed 1 ns/div 500ps/div 500ps/div 500ps/div 500ps/div 
Accuracy; 

Vert/Hor 2%/1% 2%/1% 2%/1% 2%/1% 2%/1% 
Vertical ; 

Sensitivity 2mVidiv 2mV/div 2mV/div 2mV/div 2mV/div 
Trigger Freq. 

Range 250 MHz 500MHz 500MHz 500MHz 500 MHz 
Trigger Modes Auto Level, Auto, Norm, Single Sequence 

Counter/Timer/ 

Trigger/Word 

Recognizer * STD STD STD 
DMM * . N/A STD STD 
Video/TV Z * N/A N/A STD 
Four P6131 

Probes — * * nob) STD 510 
GPIB a. : STD STD STD 
Rackmount * 7 * * * 
Warranty 3-year on parts and labor, including CRT 

Pricet $3590 $5350 $7150 $8400 $9200 
Software 

TEK GURU for IBM PC/XT/AT and 2445/65/GPIB $595 
EZ-TEK 2400 for TEK 4041 and 2445/65/GPIB $400 





*Configurable only at time of order. Additional cost required. 


+ Prices subject to change without notice. 


IBM PC is a registered trademark and AT and XT trademarks of International Business 
Machines Corporation. 


CIRCLE NO 110 


panel settings, and sim- 
plified trigger operation 
make these scopes a 
pleasure to use. 

Three specially con- 
figured, specially priced 
Special Editions offer 
enhanced measurement 
capabilities for both sys- 
tems and stand-alone 
use. At the top is the 2465 
DVS with integral GPIB 
interface, DMM, Counter/ 
Timer/Trigger/Word Rec- 
ognizer, and Video mea- 


_surement capabilities. 


Easily the most powerful 
portable ever developed. 
The 2465 DMS and 
2465 CTS are special 
editions with different 
feature sets. The 2465 
DMS provides all the 
capabilities of the DVS 
except Video. The 2465 
CTS provides all the fea- 
tures of the DVS except 


~ Video and DMM. 


Call your Tek Sales 
Engineer for a demo 
today! Or call the Tek 
National Marketing Center 
toll-free, 1-800-426-2200. 
In Oregon, call collect, 
(503) 627-9000. 


Tektrone< 


COMMITTED TO EXCELLENCE 





Oelitis acm 


_Means 
Business 








When you advertise in a business magazine you want to make 
sure the magazine is read by the people who receive it. Readership 
is really what you are after when you advertise. Cahners magazines 
are very well read. Every year we publish over 33,000 pages of news, 
articles, and features in our 33 magazines. Virtually every editorial 
page of every issue of a Cahners magazine is analyzed and tested to 
ascertain its interest to the readers. Much of this testing is done by 
the Cahners 270 editors who maintain contact with their readers 
through focus groups, reader panels, and mail and telephone surveys. 
Also, Cahners Research conducts over 300 in-depth studies of 
readership. We put all of this research to work to give our readers 
more valuable, more readable magazines; and to give our advertisers 
a better showcase for their products and services. When it comes 
to readership, Cahners Means Business. That’s why we’re the first 
choice of American business in specialized business magazines. 


Cahners Publishing 


33 Specialized Business Magazines for Building & Construction, 
Electronics & Computers, Foodservice, Manufacturing, and Health Care. 
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Design in 
’snew 


The new IBM® Token-Ring Network 
promises to become the industry stan- 
dard. And if you are wondering about 
the best and quickest way to tie your 
product into this new 4-Mb/sec LAN, 
here’s your solution: The TMS380 chip 
set from Texas Instruments. 

TI's TMS380 is the only commercial 
chip set tested — and system-verified — 
by IBM. It’s the silicon standard for this 
new high-speed office-system LAN. 

And for a sure, fast entry into this 
exciting new market, you can begin with 


TI's TMS380 Design-in Accelerator Kit. 

Q. What kinds of products can 
communicate through the 
new LAN? 

A. With the TMS380 chip set, 


almost any. 

TI's new TMS380 chip set was developed 
jointly with IBM. Its general-purpose 
system interface allows many kinds of 
equipment from various manufacturers to 
| , communicate through the IBM Token- 
MAS380 on Ring Network. And since this is an open 

~Linset : network, any product in which you use 
the TMS380 can communicate with any 
other, when common languages are used. 


Q. Is expensive cabling required? 


A. No. 


Your customers have the option of using 
telephone twisted pair or shielded twisted 
pair. And the point-to-point topology of 
the token ring makes it ideal for fiber 
optics, since the taps that are necessary 
with bus topologies are not required. 
Q. Where does TI’s TMS380 
chip set fit in? 
A. It’s the heart of your LAN 
adapter card or subsystem. 
The TMS380 chip set is a complete 
solution for the physical interface and 
media-access control. Its integrated 
LAN-adapter architecture provides for 
efficient, transparent handling of the 
IEEE 802.5 protocols. TI's TMS380 in 
your product will give your customers free- 
dom to choose the cabling system that 
best suits their needs. And the flexibility 
to interface with any of the popular logical- 
link-control and higher-layer protocols. 








T 


Everything you need to begin designing your 
own IBM Token-Ring Network LAN adapter 
is included in your TI Design-in Accelerator 


Kit: Three TMS380 chip sets, comprehensive 
literature, and debug software. 
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NETWORK 
RECEIVE 





Five TMS380 chips form the heart of your LAN adapter. The TMS38030 automatically 
manages the interface between system memory and the adapter. The TMS38010 processes and 
buffers data. The TMS38020 contains RAS and LAN-management software and handles 
data in accordance with IEEE 802.5 protocols. And the TMS38051 and TMS38052 monitor 


cabling integrity, control network insertion, and perform clocking and signal conditioning. 


Q. What about network 
management? 
A. Every service your system 


needs is built in. 

TI's new TMS380 chip set includes “self- 
healing” features that ensure the re- 
liability, availability, and serviceability 
(RAS) of the network. And only the 
TMS380 chip set has them. 

Among these special features are fault 
isolation of cable-system failures, error 


reporting, self-test diagnostics, and LAN- 


management services. So you're relieved 

of the risk, time, and expense of develop- 

ing custom hardware and software for 

these essential functions. 

Q. Can it grow with my needs 
and my customers’? 

A. Yes. 

On-chip RAS and LAN-management 

software make TI's TMS380 chip set 

completely compatible with the IBM 

Token-Ring LAN and give it a stable 

foundation to meet the need for future 


network expansion. As higher perfor- 
mance standards develop, the TMS380 


chip set will accommodate them. 
Q. Is training available from 
Texas Instruments too? 


A. Yes. 
A three-day workshop on the TMS380 
is available at TI's Regional Technology 


Centers. It includes an introduction to 
the TMS380 chip set, and hands-on 
experience in the lab. For information on 
schedules and reservations, call your T] 


Field Sales Office or the T] Regional 


~ Technology Center nearest you (list 
at right). 


Q. Sounds good, but where can 
I get more details? 

A. From your TI Field Sales 
Office or authorized 


distributor. 
Ask for the TMS380 Product Description. 


Q. What’s this about an 
Accelerator Kit? 


A. It’s your head start to IBM 
token-ring compatibility. 
TI's Design-in Accelerator Kit will give you 
a head start on designing IBM Token- 
Ring Network compatibility into your 
products. It includes three chip sets, the 
TMS380 User’s Guide, and the Token Ring 
Adapter Bring-Up Guide with debug soft- 
ware. Order yours before March 31 from 
your nearby TI Field Sales Office or 
authorized distributor, and get a token 
good for free admission to TI’s three-day 


TMS380 workshop. 


27-5278 
© 1986 TI 


®Registered trademark of International Business Machines Corp. 


Texas Instruments 


Field Sales Offices 


ALABAMA: Huntsville (205) 837-7530. 


ARIZONA: Phoenix (602) 995-1007; 
Tucson (602) 624-3276. 


CALIFORNIA: Irvine (714) 660-8187; 
Sacramento (916) 929-1521; 

San (619) pie 9601; 

Santa (408) 980-9000; 

Torrance (213) 217- 7010; 

Woodland Hills (818) 104-7759. 


COLORADO: Aurora (303) 368-8000. 
CONNECTICUT: Wallingford (203) 269-0074. 
FLORIDA: Ft. Lauderdale (305) 973-8502; 
Maitland (305) 660-4600; Tampa (813) 870-6420. 
GEORGIA: Norcross (404) 662-7900. 

. ee. Arlington Heights (312) 640-2925. 


LANA: Ft. bese a4 424-5174; 
irotianspetis (317) 248-85 
IOWA: Cedar Rapids mn 305. 9550. 
MARYLAND: Baltimore (301) 944-8600. 
MASSACHUSETTS: Waltham (617) 895-9100. 
MICHIGAN: Farmington Hills (313) 553-1500; 
Grand Rapids (616) 957-4200. 
MINNESOTA: Eden Prairie (612) 828-9300. 
MISSOURI: Kansas City (816) 523-2500; 
St. Louis (314) 569-7600. 
NEW JERSEY: Iselin (201) 750-1050. 
NEW MEXICO: Albuquerque (505) 345-2555. 
NEW YORK: East Syracuse (315) 463-9291; 
Endicott (607) 754-3900; Melville (516) 454-6600; 
Pittsford (716) 385-6770; 
Poughkeepsie (914) 473-2900. 
NORTH CAROLINA: Charlotte (704) 527-0930; 
Raleigh (919) 876-2725. 


OHIO: Beachwood (216) 464-6100; 
Dayton (513) 258-3877. 


OKLAHOMA: Tulsa (918) 250-0633. 
OREGON: Beaverton (503) 643-6758. 


PENNSYLVANIA: Ft. Washington (215) 643-6450; 
Coraopolis (412) 771-8550. 


PUERTO RICO: Hato Rey (809) 753-8700. 


TEXAS: Austin (512) 250-7655; 
Houston (713) 778-6592; Richardson (214) 680-5082; 
San Antonio (512) 496- 1779. 


UTAH: Murray (801) 266-8972. 
VIRGINIA: Fairfax (703) 849-1400. 
WASHINGTON: Redmond (206) 881-3080. 
WISCONSIN: Brookfield (414) 785-7140. 


_ CANADA: Nepean, Ontario (613) 726-1970; 
Richmond Hill, Ontario (416) 884-9181; 
St. Laurent, Quebec (514) 334-3635. 


Texas Instruments 
Regional Technology Centers 


CALIFORNIA: Irvine (714) 660-8140; 

Santa Clara (408) 748-2220. 

GEORGIA: Norcross (404) 662-7945. 
ILLINOIS: Arlington Heights (312) 640-2909. 
MASSACHUSETTS: Waltham (617) 895-9197. 
TEXAS: Richardson (214) 680-5066. 
CANADA: Nepean, Ontario (613) 726-1970. 








TEXAS 
INSTRUMENTS 


Creating useful products 
and services for you. 





The host wP may be at the top of this wC system, but it is not necessarily the most important chip in the system. Many of the other support 
chips listed in this directory, such as number crunchers, slave microcontrollers, ISDN interfaces, and disk, graphics, and LAN controllers, 








EXTERNAL 


INTERNAL 
~<——— 


| 


TABLE GROUP 1— | 
SUBSYSTEM SUPPORT CHIPS 


TIGHTLY COUPLED 
CENTRAL CORE 
. (WITH MAXIMUM- 
BANDWIDTH BUS) 
1A—PARALLEL I/O PORTS 


1B—SERIAL I/O PORTS 


1C—TIMERS AND EVENT COUNTERS 


1D—NUMBER CRUNCHERS 


<> NONINTELLIGENT 
TERMINAL 


= 









1E—INTERRUPT CONTROLLERS 











1F—DMA CONTROLLERS 










1G—MEMORY AND BUS CONTROLLERS 


1H—SYSTEM FIRMWARE 


1I—SYSTEM GLUE 





TABLE 2— 
COMBINATION CHIPS 
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TABLE GROUP 3— res 
PERIPHERAL-DEVICE CONTROLLER CHIPS om om on om ee ee Ge ee 
: j= 
o 
sre 
ria 
3A—DISK CONTROLLERS > 2,0 
, oO 
FLOPPY AND + 
HARD DISKS 
3B—SERIAL TAPE CONTROLLERS ———— TAPE MASS 
STORAGE 
3C—CRT CONTROLLERS VIDEO 
DISPLAYS 


3D—KEYBOARD AND/OR DISPLAY INTERFACES 


3E-LAN CONTROLLERS 


3F—POWER DRIVERS AND CONTROLLERS 


TABLE 4— COULD BE USED 
»P AND pP-LIKE CHIPS IN ANY AREA 





PRINTERS 


TABLE 5—ANALOG INTERFACES 
oustnat® 
TABLE 6— INDU 
CONSUMER AND ENTERTAINMENT DEVICES CONTROLS 
AUDIO (VOICE) 
TABLE GROUP 7—TELECOMMUNICATION DEVICES ple Ae 
7A—ANALOG i NETWORK 
7B—DIGITAL 





have grown so much in sophistication and performance that they contribute as much, if not more, to overall system performance. 
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EDN »C Support Chip Directory 


Support chips mature 


to upstage 
the host wP 





The availability of CAD megacells and the 


emergence of ISDN chip sets have combined 
to enlarge EDN’s ninth annual \wC Sup- 
port Clip Directory. Tlis installation gives 
you a varied representation of the older, 
standard parts and the newer innovations. 


Robert H Cushman, Special Features Editor 


Two trends in the wP/yC support-chip area have 
emerged since we published our last directory (EDN, 
March 7, 1985, pg 138): 
@ Manufacturers are supplying their chips in stan- 
dard silicon form or as CAD megacells 
@ ISDN (Integrated Services Digital Networks) 
chips sets are nearly complete, and are just 
waiting for the final standards. 
Both of these trends indicate that the wP is no longer 
the sole, central, glamorous system chip—instead, it’s 
just another component in today’s complex products. 
The first trend—device suppliers making their de- 
signs also available in their semicustom CAD libraries 
—has made us reevaluate the significance of these chips 
in our directory. We had thought that, as designers 
switched from standard products and created their own 
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application-specific ICs on CAD workstations, the need 
for our directory of standard products would end. But 
now we see that the directory could evolve into a 
catalog of the megacells available in semicustom ven- 
dors’ cell libraries. | 

VLSI Technology Inc exemplifies the trend of a 
supplier going the dual route: The company provides 
devices both as standard parts and as library megacells. 
If you need a CRT controller, a DMA controller, and a 
UART, you can either use the company’s 68C45, 82C37, 
and 82C50 separately as standard parts, or you can 
bring the devices up on your workstation using VLSI’s 
tools for integration into one custom chip. Perhaps 
today, the 1-chip solution won’t turn out to be as 
completely practical, inexpensive, and dependable in 
delivery as using the three standard chips off the shelf, 
but it could be the most appealing approach to design- 
ers in the future. 

Along with VLSI Technology, other manufacturers 
—including TRW, NCR, Motorola, Gould/AMI, RCA, 
and Western Digital—are also working on the dual 
standard-product/library-megacell approach. 


Workstations affect directory listings 


The use of CAD workstations is producing a host of 
new standard parts for our directory. Examples include 
the LM 628/629 motor controller in Table 3F, the 
PVC-2 video controller in Table 3C, and the 32HC01/2/ 
3 memory and I/O interface in Table 1G. These devices 
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Manufacturers are now supplying support 
chips in two different forms: as standard 
products and as library megacells. 


began as semicustom projects that were later released 
as standard products. The 628 from National Semicon- 
ductor (which received help from SDA Systems Ince, a 
Santa Clara, CA, software-tools manufacturer) pro- 
vides sophisticated PID (proportional integral deriva- 
tive) intelligence for de motor servo loops. The PVC-2 
from Paradise allows color to be simulated in shades of 
gray on an IBM PC’s monochrome monitor. The 
32HC01/2/3 interfaces a 32010 digital-signal-processing 
wP (Table 4) to memory and I/O, including codecs. And 
almost all of the glue parts in Table 1I are apt to be the 
basic entries in CAD cell libraries. 

CAD workstations are having an even more direct 
effect on our directory: Witness the new powerful chips 
listed in Table 1D (number crunching), Table 1G (mem- 
ory and bus management), Table 3A (disk controllers), 
Table 3C (CRT controllers), and Table 3E (local-area- 
network controllers). Manufacturers have created 
many of these devices to answer the performance needs 
of next-generation CAD workstations. 


Major suppliers are ready with ISDN sets 


The second trend—the emergence of ISDN chip 
sets—has prompted us to divide the telecommunica- 
tions-device section Table 7 into a digital section (which 
lists the ISDN sets) and an analog section. In compiling 
_ the digital portion, we noticed the wP being connected 
to a much bigger network, one in which the micro- 
processor will soon become just another fancy tele- 
phone to millions of new users. Use of the ISDN chip 
sets could spark the beginning of a vast global increase 
in the use of both Ps and support chips. 

ISDN is the standard that will allow the conversion 
of the international telephone network to completely 
digital transmission. It represents an enormous market 
potential because it will use the existing 2-wire loops 
going to all telephone customers. The conversion has 
started in areas of Europe where the standards are 
fully resolved and in a number of trials in the US where 
the final standard details are still being thrashed out. 

In the entries in Table 7B, you'll see references to 
buses labeled “S,” “U,” and “T1.” The S is the new 
4-wire bus defined by ISDN for use inside the custom- 
er’s premise, whether it be a business office or a private 
home. It’s intended to allow economical connection of 


the multiple devices that would be used in the time- | 
multiplexed ISDN environment—telephones, computer — 


- terminals, facsimile printers, ete. 
The U bus is the critical portion of ISDN that goes 
over the existing 2-wire loop between the customer and 
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the telephone company’s local central-exchange station. 
The standards for the U bus have been agreed upon in 
Europe but not in the US, where the debate is on the 
hardware and software tradeoffs between having an 
inexpensive standard that is only suitable for shorter 
loops (less than two miles), or a more sophisticated and 
expensive standard that will serve longer loops (more 
than three miles). At the heart of the issue is the right 
of, for instance, an isolated farmer in Nebraska to have 
equal access to a public utility. | 
- The T1, although not directly a part of ISDN, is an 
existing telephone network trunk. It was originally 
analog but has been found to be adequate for digital. It 
can be used to bring higher-capacity digital direct to a 
customer’s PABX. | 

The opportunities for designers to exploit ISDN will 
come in several phases. The first, which is already in 
progress, is to use ISDN techniques in PABX environ- 
ments. The next step, which should gain momentum in 
the next few years, will involve applying ISDN to 
business phones. The final phase will be the gradual 
extension of ISDN to private consumer phones—a 
process that could extend well into the next century. 

After ISDN is installed, a variety of related markets 
will open up. New types of codecs will be needed for 
A/D and D/A conversions in telephones, and computers 
will need ISDN ports. Imaginative designers will have 
the opportunity to develop products that take advan- 
tage of ISDN capabilitites, such as picture phones 
matched to ISDN’s increased bandwidths and personal- 
computer equipment and software to take advantage of 
the user’s control over the telephone network with 
ISDN. EDN 


Tables begin on pg 123 


Article Interest Quotient (Circle One) 
High 473 Medium 474 Low 475 
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THE ORIGINATOR 


STILL MAKES THE BEST DVM 





— AND NOW THE BEST DMM 


Solartron Instruments 


SHIGE Hist oe 


NL Hk Bay 


4/9 Plea yibd 








7151-The Computing Multimeter, 31/2 to 612 digits. Excels in Measuring, 


Processing, and Interfacing. 


MEASURING _ Voltage dc 100nV to 1kV 002% 
true rms ac 1uV to 750V 05% 
Current dc 1uA to 2A 02% 
true rms ac 10uA to 2A 05% 

Resistance 4-wire ImOto 20MQ. 002% 


Temperature IEC 751 —200 to +600°C .1°C 


Auto and manual ranging 
Real and elapsed time control 


Scale, Offset, Limits, Max-Min 
Four Ratios, Percent Deviation, Statistics 
500 reading History File 


IEEE488 and RS232 fitted as standard 
All functions fully programmable 


PROCESSING 


INTERFACING 
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The first digital voltmeter was produced in 1959 by Solartron. 
Today, we are still first with the most advanced systems voltmeters 
in the world — the 8’ digit 7081, and the 71 digit 7071. We are the 
only manufacturer that can give you the benefit of Predicted 
Performance for Life, with an accuracy of 1.2ppm for 24 hrs., 
11ppm for 1 year and 33ppm for 9 years with the 7081. 


Keeping the tradition of producing superior products, Solartron 
now offers you the 7151 digital multimeter. Compare the 
specifications in the Performance Table and you will probably 
agree with the 83% of your peers who selected the Solartron 7151 
over the HP 3478A in a recent national survey. (Results available 
on request.) 

For complete technical information, contact: 

Solartron Instruments * Two Westchester Plaza, 

Elmsford, NY 10523 « Telephone: 914-592-9168 or call 
1-800-CALL SOLartron, Telex 145.487. 

Or Solartron Instruments ¢ 17972 Sky Park Circle, Suite F, 

Irvine, CA 92714 « Telephone: 714-250-1172. 


SOLARTRON 


Schlumberger 
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Dolch. 


Personal Advanced Logic Analysis System 


PALAS 40C50, The Pro’s Choice 


Providing you not only with state of the art 
Logic Analysis Performance, Dolch’s new 
PALAS also features high class human inter- 
facing. A large 9’’ CRT, in:combination with 
a highly intelligent menu driven scheme 
and battery backed memory is the key to 
its simplicity and ease of use. The PALAS is 
a truly personal solution to all of your pro- 
fessional Logic Analysis needs. 


1ZZ 


Hard Hitting 


Logic Analysis for Under $ 5,000 


Unprecedented Price/Performance 


40 Input Channels 

100 MHz Sampling Rate (max) 

32 X 1K of Source and Ref Memory 
Battery Backed CMOS RAM 

16 Channels of 5 ns Glitch capture 
4 Levels of Sequential Triggering 
8/16-Bit Mnemonics Disassembly 
Serial and Parallel Data Analysis 
GPIB and RS-232 Remote Control 
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Get Your Free Test Drive Today 


Dolch offers you an opportunity to test 

drive a PALAS for 5 days totally free of 
charge. For more information write or call: 
2029 O’Toole Avenue, San Jose CA 95131 
Tel. (408) 485-1881, or (800) 538-7506 


‘ALDOLCH 


“exams LOGIC INSTRUMENTS 
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TABLE GROUP 1—SUBSYSTEM SUPPORT CHIPS 


1A PARALLEL I/O PORTS 





TYPICALLY HAVE AT LEAST TWO 8-BIT PORTS WITH LATCHES AND TWO HANDSHAKING LINES PER PORT FOR INTERFACING TO PERIPHERALS. IN SOME DEVICES, 


THE HOST pP CAN USE INTERNAL CONTROL REGISTERS TO SET UP BIT LINES AS INPUTS OR OUTPUTS. 





















HARRIS 
INTEL, OKI 
INTERSIL 

NEC 





MOTOROLA 
HITACHI 
ROCKWELL 


MOTOROLA 













ROCKWELL : 8+2 8+2 
HAND- | HAND- 
SHAKE | SHAKE 


MOTOROLA 
MOTOROLA 
NEC 






8/16 8/16 24-BIT ‘HMOS +5V $6.64 
PROGRAM] 48-PIN NOW 
TIMER 











8 MHz NMOS +5V $4.67 
40-PIN $14.65 
NOW 
SMC 8 MHz IEEE-488 NMOS +5V $16 
40-PIN NOW 
5MHz - |8, +8 NMOS +5V $21 
HAND- 40-PIN NOW 
SHAKE 
3.7M BYTES/ NMOS +5V $15. 
SEC 40-PIN NOW 
DC-4, CMOS +5V 
6-MHz 40-PIN 
uP CLOCK 44-PIN FP 





NMOS +5V 
40-PIN 


NA = NOT AVAILABLE 
— = NOT APPLICABLE 
SPACE LIMITATIONS PREVENT INCLUSION OF ALL AVAILABLE DEVICES. CONTACT MANUFACTURERS FOR MORE INFORMATION. 


1B SERIAL I/O PORTS 


4-BIT PORTS CAN PROVIDE HAND- 
SHAKE FOR 8-BIT PORTS. CMOS 
REPLACEMENT FOR NMOS 8255A. 
NEC 71055 IS EQUIVALENT 


BASIC PIA, NOW ALSO WIDELY 
AVAILABLE IN CMOS 


68HC24 IS COMMONLY USED AS A 
PORT REPLACEMENT WHEN 68HC11 
IS USED AS »pP. MAKES UP FOR 
PORTS LOST 


ALSO CONTAINS 1 x 16-BIT 
COUNTER . 


PIN PROGRAMMABLE TO ALSO SUIT 
INTEL pPs (“MOTEL” INTERFACE) 


INTERRUPT LOGIC & PROGRAM- 
MABLE HANDSHAKING 


GPIB (IEEE-488) TALKER & LIS- 
TENER, CONTROLLER CHIP SET 


SIMILAR TO NEC 7210. 
TALKER/LISTENER/CONTROL 


IEEE-488 LISTENER/TALKER 
CONTROLLER WITH COMPLETE 
CONTROL BUS 


A MEANS FOR ASYNCHRONOUSLY 
LINKING TWO pPs TOGETHER WITH 
256-BYTE RAM BUFFER BETWEEN 


CMOS VERSION OF NMOS 28420 
& Z8320. 2 mA AT 4 MHz AND LESS 
THAN 10 pA AT 5V POWER DOWN 
(CLOCK STOPPED) 


BIT PORT HANDSHAKING. 8536 
MATCHES 8086 BUS. 8036 MATCHES 
6800 BUS 


ORIGINALLY USED MAINLY FOR SIMPLE ASYNCHRONOUS TELETYPE CONTROL, THESE DEVICES NOW SERVICE AN INCREASING NUMBER OF COMPLEX SYN- 
CHRONOUS PROTOCOLS. THIS DIRECTORY ALSO LISTS SOME VERY SIMPLE 3-WIRE SERIAL PORTS FOR SMALL SYSTEMS (TABLE 4) AND SOME SOPHISTICATED 


INTERFACES TO NETWORKS (TABLE 36). 


TECHNOLOt 
PACKAGE 


CMOS +5V 
28-PIN 


|1.25M BPS | YES NMOS +5V 


40-PIN 


NATIONAL 
NATIONAL 


EC 
NATIONAL 
VTl : 
WEST DIG | 
HARRIS | 


| 3.5M BPS 
| (28- MHz 
| CLOCK) 


BIPOLAR 
LOW-POWER 
SCHOTTKY 
24-PIN 
28-PIN 

PCC 


BIPOLAR 
LOW-POWER 
SCHOTTKY 
24-PIN 
28-PIN 

PCC 


| 3.5M BPS 
| (28- MHz 
CLOCK) 





CMOS +5V 
40-PIN 
44-PIN 
PLCC 
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CMOS VERSION OF INTEL 8251 


USART. PROGRAMMABLE BAUD 
RATE. ERROR DETECTION 


FASTER VERSION OF 7201, 8274 


ENCODER/DECODER PAIR MEET 
IBM 3270 BIPHASE INFORMATION 
DISPLAY STANDARD AT 2.3587M BPS 


GENERAL-PURPOSE HIGH- 
SPEED MANCHESTER ENCODER?’ - 
DECODER PAIR 


DUAL MULTIPROTOCOL ASYN- 
CHRONOUS FOR SERIAL DATA TO 
MODEMS, TAPE & DISK DRIVES 
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NATIONAL 






CMOS +5V 
14-PIN 





BIPOLAR 1488. LOWER POWER. NO 
NEED FOR PULSE-SHAPING CAPs 






$1.30 RS-232C DRIVER/RECEIVER CMOS- 
NOW COMPATIBLE VERSION OF CLASSIC 






ROCKWELL 
GTE, WDC 
RCA, 

MITEL 
G/AMI 


ROCKWELL 


MOTOROLA 


MOTOROLA 
MOTOROLA 


MOTOROLA 
ROCKWELL 


SIGNETICS 
MOTOROLA 
SIGNETICS | 6¢ 


MOTOROLA | 
INTERSIL 


SIGNETICS 
MOTOROLA 





$4 CMOS REPLACEMENT FOR NMOS 
NOW a eee PKG FROM 
/ 


CMOS 40-PIN $8.50 DUAL ACIA (65C51) WITH DUAL 
NOW BAUD-RATE GENERATOR 
7.95 


CMOS +5V $7.9 MULTIPLEXED BUS VERSION 
28-PIN NOW OF 65C51 


| $2.20 IM-BPS TRANSFER RATE 

NOW 
NMOS 28-PIN Row 
G NOW 


HCMOS 84-PIN 
PGA 




























YES 


— 
8 MHz (BIT | YES YES YES YES 
RATE WITH 


YES YES YES YES 





YES IMPLEMENTS 1984 CCITT X.25 LAPB. 
GENERATES LINK LEVEL COMMAND 


& RESPONSES. ON-CHIP DMA 


68561 SUPPORTS 16-BIT OPERATION 
WHEN CONNECTED TO 68000 BUS. 
4M BPS MAX DATA - TRANSFER RATE. 
BAUDOT, X.25 ETC 


SELF-TEST MODE, ERROR CON- 
TROL, FULL/HALF DUPLEX 





























40-PIN © NOW 





YES INTERNAL BAUD-RATE GENERATOR, 
DOUBLE-BUFFERED RECEIVE/ 


TRANSMIT. SYNCH OR ASYNCH 







TWO INDEPENDENT FULL DUPLEX 
CHANNELS. QUADRUPLE BUFFERED 
RECEIVERS 











NMOS +5V 
24-PIN 


UART WITH ADVANCED FEATURES 
a DIAGNOSTICS. SIMILAR 
1 


YES YES NMOS +5V BAUD-RATE GENERATORS, DPLL, 
40-PIN DUAL CHANNEL, FULL DUPLEX, DATA 





ENCODING, MULTIPROTOCOL 


CMOS +5V SIMILAR TO 2681 


24-PIN 


SIGNETICS 
7 SIGNETICS 


SMC 





MOS +5V $30 OCTAL UART (8 UAR P 
48-PIN 2H86 4 MULTIFUNCTION 16-BIT COUN- 
84-PIN TER/TIMERS 
NMOS +5V $4.60 NMOS VERSION OF 2017. SAID TO BE 
40-PIN NOW A CLASSIC UART 


IBM 3274/76/78 RECEIVER/ 
TRANSMITTER, MANCHESTER 
ENCODE/DECODE ON CHIP, 20-MHz 
CLOCK 


$9.05 CMOS VERSION OF NMOS Z844Xx & 
NOW Z834X. 1/10TH OPERATING POWER & 
LESS THAN 10 »A WHEN POWERED 









DC-4 MHz, 
800k BAUD 


CMOS +5V 
40-PIN 
44-PIN 











FLAT PACK DOWN (CLOCK STOPPED). ALSO 
ASYNCHRONOUS 
YES YES NMOS +5V $6.95 OSCILLATOR & BAUD-RATE GENER- 
40-PIN NOW ATOR. SAID TO BE AN INDUSTRY 
STANDARD 
NMOS +5V $8.59 PROGRAMMABLE FOR FM, NRZ 
40-PIN NOW & NRZI 


44-PIN 


ag 
m 
” 
< 
m 
n 
a 
m 
” 


CMOS VERSION OF 2681 DUART 
(SIGNETICS) 





BIT ORIENTED, COPROCESSOR 
48-PIN 1987? ARCHITECTURE TO UNLOAD HOST 
»P. (FINANCIAL PROBLEMS OF EXEL 
DELAYING INTRODUCTION) 


NA = NOT AVAILABLE 
— = NOT APPLICABLE 
SPACE LIMITATIONS PREVENT INCLUSION OF ALL AVAILABLE DEVICES. CONTACT MANUFACTURERS FOR MORE INFORMATION. 
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Back in the days when logic analy- 
sis alone was enough to test your 
designs, Tek’s 1240* or HP’s 1630** 
served you well. 

But nowadays, your designs are 
more sophisticated and complex, com- 
bining microprocessors, ASICs, and 
discrete logic. And you're doing your 
software development in high-level and 
assembly language. So you need more 
than just logic analysis. You need a 
modular analysis system: the wAnalyst 
from Northwest Instrument Systems. 

With the pAnalyst, high- 
performance state and timing analysis 
are only the beginning. Our Interactive 
Pattern Generator easily simulates 
outputs from even the most complex 
components. Or you can stimulate the 
inputs to your prototype system and 
analyze the results. 

And our SoftAnalyst is the only 
system designed for the special prob- 
lems of analyzing high-level language 
software. Now you can trace your soft- 
ware’s real-time execution, analyze its 
performance, and make sure you ve 


Circle 11 for Literature 


State Logic 
Analysis 


Channels 
Trigger Levels 
Memory Depth 


State/Timing 
Correlation/ 
Display 





















Timing Logic 
























Analysis Yes Yes 
Acquisition Speed 100MHz 100MHz 100MHz 
Channels 18 8 16 
Transitional Timing No No Yes 


Pattern Generation 
Channels 
Speed 
Vector Depth 























Software Analysis | assembly 


only 


assembly 
only 


high-level 
and assembly 


Yes 









Symbolic Trace No No 


Performance 
Analysis 






















real-time — 
non-statistical 


Yes 


Statistical | statistical 








Code Coverage No No 


1240 includes 2-1240D1 & 2-1240D2 - 1630G includes 57 state/8 timing 
NWIS pAnalyst includes 80 state/16 timing 


exhaustively tested your code—all in the 
high-level language you wrote it in. 

And, because the pAnalyst is IBM 
PC-(or compatible) based, you have 
access to the wide range of PC-based 
engineering tools. 

The pAnalyst has changed with the 
times. And will continue to change as 
your designs grow even more sophisti- 
cated. So if you’re designing for 1986 
and beyond, get in touch with North- 
west Instrument Systems. Today. 

Call our support hot line 
800-547-4445 for our applications 
library or to schedule a demonstration. 


— 


NORTHWEST INSTRUMENT SYSTEMS, EUROPE 
Am Eichenhag 12 
8160 Miesbach 
West Germany 
Phone (49) 8025-3260 
Telex 526938 
*Tek is a trademark of Tektronix, Inc. 
**HP is a trademark of Hewlett Packard 


Circle 50 for Demonstration 










THE ONLY _ 
UICK—TURN 
UARANTEE. 


Feature Size:2y | 2[ or 3LA Engineering Prototypes: 
We deliver on time or we absorb 
30% of your fabrication cost. 











N-Channel P-Channel 
VTEO 0.5-1.0y  0.5-1.0y 
BVDss 10> >10y 
K'= "> linear region 21-25 6.5—8.5 | It’s nothing new. For the last 6 years, Orbit Semiconductor 
(formerly Comdial) has been the only foundry to guarantee 
on-time delivery for CMOS/HMOS engineering prototype 


or production runs. 











Cap. Metal to Sub 10* PF/cem? 0.27-0.32 —0.27-0.32 High reliability 24 and 3 double metal or double poly. 
Junction Depth 0.4u-0.6u 0.2u-0.4u 10 working days for single poly and single metal. 15 working 
Well Jancion 2.51-3.5fl days for double poly or double metal. Quality processing 
that lets us deliver to Mil Std 883C requirements. Even 
mature processes (Synertek’s) available. It’s all part of the 
way we’ve earned our customer’s confidence. 





And when it comes to your production order, Orbit is your 





a a ites assurance of quality processes, and products delivered 
LEFF 1.0u-1.4u 134-172 Gn time. 
Substrate Resistivity 2.5KON/() 1.20Q/cm 


For more information on the only guaranteed on-time 
delivery, typical turnarounds and processes, contact: 
Gary Kennedy, President, 1230 Bordeaux Drive, 
Sunnyvale, CA. 94089. Or call (408) 744-1800 

N-Channel P-Channel | TWX 910-339-9307 FAX (408) 747-1263 


VTEO. | 0.5-1.0y 0.5-1.0y 
BVDss >10, S10y 
linear region 1821 





Feature Size:3u 














Cap. Metal to Sub 10* PF/cem* 0.2—0.25 0.2-0.25 
Junction Depth 0.6u-1.0u 0.4u-0.8u 
P-Well Junction 3.5u—4.5p 





SEMICONDUCTOR, INC. 


AW —1.0u —1.0yu oe 

A subsidiary of Orbit Instrument Corporation. 
LEFF 14u-—2.0u 1.8u-2.4u , 
Substrate Resistivity 25KO/I = 1.0-1.5N/em 7 al 





_ What others promise, we ) guarantee. 
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1C TIMERS AND EVENT COUNTERS 


PROVIDE ONE OR MORE UP- OR DOWN-COUNTING REGISTERS THAT CAN BE PRESET VIA PROGRAM CONTROL BY »P AND THEN COUNT OUT CLOCK CYCLES 
AND FLAG pP BY INTERRUPT WHEN DONE. SOME COUNT PULSES (EVENTS) ON INPUT LINE. ALSO INCLUDED ARE OTHER TIMING FUNCTIONS SUCH AS SYSTEM 
CLOCKS AND REAL-TIME CLOCKS. 



















MOTOROLA | 


HITACHI CAN BE USED FOR MANY DIFFER- 


ENT TASKS 


REAL-TIME CLOCK/CALENDAR WITH 
64 BYTES RAM (50 GENERAL PUR- 
POSE). AN INDUSTRY STANDARD 


— CMOS $4.70 REAL-TIME CLOCK WITH TIME/ 
16-PIN 2Q86 CALENDAR, 32-BYTE RAM & 3-WIRE 
“SPI” BUS 
BIPOLAR $14.70 | CLOCK GENERATOR/DRIVER PRO- 
18-PIN NOW VIDES CLOCK, READY & RESET 
SIGNALS FOR 80286 
NA 6 16 16 2x 16 NMOS +5V $19.90 HAS FIVE TIMERS 
40-PIN NOW 
10 MHz BIPOLAR $5 WAIT-STATE GENERATOR. CYCLE 
24-PIN NOW HOLD FOR SLOW PERIPHERALS 


5 MHz 16 16 16 CMOS +5V $4-$5 | TIMER, CMOS VERSION OF INTEL 
24-PIN NOW NMOS 8283. HAS 6 COUNTER 
. MODES, BINARY & DECIMAL 
| DC-10 MHz /|16 16 16 CMOS +5V $5-$9 | TIMER, COMPATIBLE WITH INTEL 
| COUNT RATE 24-PIN NOW NMOS 8254 AND SUPERSET OF 
NMOS/CMOS 8283/83C83 
CMOS +5V $3.67 CLOCK GENERATOR FOR 
18-PIN NOW 80C86/88 WITH RESET & 
READY SYNCHRONIZATION 
CMOS +5V SUPERSET OF 82C84A CLOCK 
24-PIN GENERATOR. 4 CLOCK FREQ MODES 
SLIMLINE FOR LOW-POWER STATIC CMOS 
DESIGNS 
CMOS 18-PIN $4 REAL-TIME CLOCK, WITH POWER- 
NOW FAIL DETECT, DEDICATED 1/0 & 
ADDRESS. BUS NIBBLE 
00-nSEC CMOS +5V $4 REAL-TIME CLOCK, 100 SEC TO 99 
ACCESS 24-PIN NOW YEARS, 2-~A STAND-BY, 4 CRYSTAL 
FREQ, PERIODIC & ALARM INTER- 
RUPTS, CALENDAR, MIL TEMP, ON- 
CHIP BATTERY BACKUP 


NMOS +5V $3.50 CLOCK OSCILLATOR & CONTROLLER 
18-PIN NOW INTENDED FOR Z80 BUT SAID TO BE 
USEFUL FOR OTHER pPs 


CMOS +5V $1.50 CMOS CLOCK FOR CMOS Z80. HAS 
16-PIN NOW INPUTS THAT COMMAND RUN, IDLE, 
& STOP TO SAVE POWER 






MOTOROLA | 
HITACHI] | 















HARRIS 
OKI, VTI 

INTERSIL 
NEC 


HARRIS 
INTEL 


OKI 
VTl 


HARRIS 
= 


| INTERSIL 
| ZILOG 











CMOS +5V $2.40 CMOS VERSION OF NMOS Z8430 & 
40-PIN NOW Z8330. 1/10TH OPERATING POWER & 
44-PIN NOW LESS THAN 10 »A WHEN POWERED 
FLAT PACK DOWN (CLOCK STOPPED) 


16 16 16 16 CMOS +5V $2.55 CLOCK GENERATOR/TIMER (-— 40 
, 40-PIN ~ | NOW TO +85°C) RUN, IDLE, STOP COM- 
MANDS TO SAVE POWER 


DC-5 MHz 24 — a — NMOS 20-PIN $7.10 HOST .P CAN SET UP BINARY, BCD, 
NOW 24-HOUR CLOCK, UP/DOWN, DIVIDE- 
BY-N, QUADRATURE & SINGLE 
CYCLE MODES 





NA = NOT AVAILABLE 
— = NOT APPLICABLE 
SPACE LIMITATIONS PREVENT INCLUSION OF ALL AVAILABLE DEVICES. CONTACT MANUFACTURERS FOR MORE INFORMATION. 


1D NUMBER CRUNCHERS 


PROVIDE HARDWIRED OR FIRMWARE IMPLEMENTATION OF DATA-MANIPULATION INSTRUCTIONS THAT ARE OTHERWISE DIFFICULT TO PROGRAM AND SLOW TO 
ACCOMPLISH WITH MAIN uP. INCLUDES INTEGER AND FLOATING-POINT MULTIPLICATION, TRIG FUNCTIONS, AND SPECIAL ALGORITHMS SUCH AS ENCRYPTION. 
SEE ALSO TABLE 3C FOR GRAPHIC ALGORITHMS. \ 












ANALOG 75 nSEC 12% 42 CMOS 64-PIN $75 HIGH-SPEED, LOW-POWER (200-mW) 
DEVICES 1Q86 REPLACEMENT TDC-1009J 

ANALOG 45 nSEC 8x8 NO NO CMOS 40-PIN $64 HIGH-SPEED, LOW-POWER (175-mW) 
DEVICES 


- 1Q86 REPLACEMENT FOR TDC-8HJ 
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12x 12 






< 
m 
” 


10 MHz (10M 
FLOPS) 








a Suice) 











GENERAL | 100 nSEC CMOS +5V $92 
ae ‘| 140 nSEC 64-PIN $75 
| NOW 





CMOS +5V NA 
64-PIN 1Q86 
CMOS +5V NA 
64-PIN 1Q86 


CMOS +5V 
52-PIN 
68-PIN 


CMOS +5V, NA 
(1 wm) 
156-PIN 3Q86 









CMOS +5V 
(1 jm) 
156-PIN 3Q86 


m 





24-PIN NOW 


CMOS +5V $4.35 
16-PIN NOW 


CMOS +5V $5.17 
20-PIN NOW 


m 
m 
m 


10 MHz 
LOGICALS 


Heo. 
GENERAL 
(BIT) 





68-PIN 


oo 74-PIN $395 
NOW 

NMOS 68-PIN $240 

LCC NO 


$695 
NOW 


< 
m 
n 


BIPOLAR 
144-PIN 


29300 ~—s AMD 
BOA) 









m 





7) WHET/SEC 
1 1.8 
WHET/SEC 


12.5, 16.67 
MHz 

10 MHz 
165 nSEC 







- 68000 ~—/| MOTOROLA). 
 zeo0o«=—s=S«Z-ILOG 








PACKAGE 


CMOS +5V 





64-PIN 





INTERSIL | 310 | 165 nSEC ro ae CMOS +5V $100 
| _ 64-PIN 2Q86 
| TRW 100 nSEC oe = CMOS +5V $120 
64-PIN NOW 
68-LCC 





128 





CMOS +5V NA 
64-PIN 1Q86 


CMOS +5V $42.90 


CMOS +5V pay 54 


NA 
68-LCC NOW 


HIGH-SPEED, LOW-POWER (300-mW) 
REPLACEMENT FOR MPY-12HT 


IEEE 754 (DRAFT 10.0) FOR 32- & 
64-BIT FLOATING POINT. CHIP SET 
DOES FP MULT, ADD IN 100 nSEC AT 
400 mW/CHIP 


150-mW POWER CONSUMPTION. 
COMPATIBLE WITH TDC1010 


LOW POWER, COMPATIBLE WITH 
Am29516 


LOW POWER, COMPATIBLE WITH 
Am29517 


60-nSEC VERSION OF THCT1010 


16-BIT MICROPROGRAMMABLE 
CONTROLLER 


32-BIT MULT/ACCUM, CAN PER- 
FORM 64 x 64 FUNCTIONS, ACCUM. 
BYPASS, OVERFLOW STATUS, PAR- 
ITY GEN/CHECK, MASTER/SLAVE 
CIRCUITRY 


MULT & ALU IN ONE CHIP. FLT PT TO 
INTEGER & VICE VERSA CONVER- 
SION, PIPELINED OR 
FLOWTHROUGH 


ASYNCHRONOUS SINGLE-PORT 
PARALLEL MULT/ACCUM 


BIT-SERIAL MULTIPLIER 


74HCT384 PLUS 
ADDER/SUBTRACTOR 


MONOLITHIC QUAD VERSION 
OF 74HCT784 


SYSTOLIC ARRAY BUILDING BLOCK 
CONTAINING 72 BIT-SERIAL PRO- 
CESSORS. CASCADABLE IN 2 
DIMENSIONS 


DATA COMPRESSOR. SAID TO COM- 
PRESS DATA ON 812 x 11-IN. PAGE 
UP TO 50X IN 1-2 SEC 


IEEE & DEC COMPATIBLE WITH CON- 
VERSION BETWEEN. SAID TO AVOID 
“TOO MUCH” PIPELINING SO FASTER 
FOR GENERAL-PURPOSE USE 


INTENDED AS HARDWARE ASSIST 
FOR BIT-MAPPED GRAPHICS. HAS 
ae BARREL SHIFTER & BOOLEAN 


MULTIPLY ACCUMULATORS. SIMILAR 
TO INDUSTRY-STD 1010 TYPES, BUT 
2044 HAS NO PRELOAD 


IEEE 754 COPROCESSORS FOR 
80286 & 80386 ~Ps. SOME INTER- 
CHANGEABILITY AS 80386 CAN 
ALSO USE 80287 


FULL IEEE SPEC FOR FLOATING 
POINT. WILL SERVE AS COPRO- 
CESSOR FOR 68020 AND AS 
PERIPHERAL TO OTHERS 


FULL IEEE SPECIFICATION. INTER- 
FACES SUITED TO OTHER pPs TO BE 
ADDED ON FUTURE CHIPS 


16 x 16 = 32 WITH 35-BIT 
ACCUMULATOR, IN 2-~m CMOS, 
0.25W DISS. PIN- COMPATIBLE 
WITH 1010 


SIMILAR TO 2010. IN 1.5-~m CMOS 


16 x 16 = 32 WITH 35-BIT 
ACCUMULATOR, IN 1-~m CMOS, 
0.25W DISS. PIN - COMPATIBLE 
WITH 2010 


Continued on pg 133 
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Introducing the HP 54201A 


Now you can make more accurate measurements inlesstime, # If getting best value in an oscilloscope is important 
at lower cost, with the new HP 54201A. . . the first $7,900t gf to you, get the one with big ticket features and a low 
200Ms/sec digitizing oscilloscope with 300 MHzband- . ticket price. 


width, automatic measurements, and much more. Call HP today and get in on FREE*ThinkJet offer! 
Speed setups and get answers at the touch of a Now, with every HP 54000 Series oscilloscope ordered, an 

button with advanced front-panel controls. Capture HP ThinkJet Printer will be shipped to you free of charge! 

two different signals simultaneously at the full 200 A $495 t value, it provides high-resolution hardcopy of all your 


Ms/sec rate. Get scaled waveforms on the screen data in seconds. This offer applies until June 30, 1986 only. 
automatically. Be confident in your test results with So don’t wait. Call HP today. 


+ /—200 ps time measurement accuracy. Compare one Call 1-800-835-5577 


waveform with another, with built-in waveform storage 
ee ; : ae ; Call between 8:30 am and 5:00 pm MDT. In Colorado, call 
capability. Trigger on complex bus conditions with 590-3490 collect. Or contact your local HP sales office 


27 bits of pattern recognition. Get permanent records é 
with direct output to printers/plotters. Write and edit listed in the telep hone directory white pages. Ask for the 
electronic instruments department. 


test programs easily with HP-OLTT. Use the HP 
@ if HEWLETT 


Series 200/300, Series 80, or HP 1000 computers for 
PACKARD 


Digitizing Oscilloscope. 


control, thanks to full HP-IB compatibility. And, in 
general, perform and view complex measurements 
faster, easier, and more accurately. 





EI1S604 


value of the HP 2225A ThinkJet 
printer. Offer subject to local 
conditions. 


ee AAC 
c Orr KS, 


+ USA list price only. 


ttHewlett-Packard Oscilloscope 
Language. 
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Just last October, we 
introduced a 32-bit micro- 
processor with absolutely 
blazing speed. Nearly twice 
the system-level perform- 
ance of any other. 

And now we're shipping 
our MULTIBUS® I and 
MULITIBUS II 386 Design 
Starter Kits. 

SO you Can get your 





products to market with 
equally blazing speed. 

Whether you're devel- 
oping high performance 
systems at the component 
or board level, these kits 
will give you a six-month 
head start. 

Both provide every- 
thing you need. Including 
a processor board, a full 
42-bit memory board, and 
a software debug monitor 
to link to a host. 

Our MULTIBUS I 
Starter Kit features 
the iSBC® 386/20 Terminal 
board. It makes 
upgrading from 
existing systems 
easy. Because it’s 
fully compatible 
with the most popular 
bus in the world: MULTI- 
BUS I architecture. And its 
added speed and power 
deliver twice the perform- 
ance of any previous 
MULTIBUS I processor 
board. Due, in large part, 
to the remarkable speed 
of the 80386. Plus the 
efficiency of a 32-bit local 
path to memory And the 
turbo-charging of an on- 
board math coprocessor. 

For an even greater 
leap in system perform- 
ance, get going with our 
MULTIBUS II Starter Kit. Its 
iSBC 386/100 board also 
utilizes the compatibility 
features of the 80386. 

But coupled with the 
advanced multiprocessing 


© 1986 Intel Corporation 
*XENIX is a trademark of Microsoft Corp. 






Host System 


capability of MULTIBUS 
II architecture, it gives 
you all the power ofa 
mainframe. While main- 
taining access to hundreds 
of standard off-the-shelf 
board level products. 
Both MULTIBUS I and 
MULTIBUS II boards have 
up to 16 MB of local 
memory, Plus a large on- 
board cache for zero 
wait-state memory-to- 
processor transfer. 


Getting Started With the 386 


Multibus I 
386/20 Starter Kit 
or Multibus I 
386/100 Design Kit 


System 286/310 
Running XENIX* 286 


NN ee Sel 





RS232 


Target System 


And both boards are 
supported by all the devel- 
Opment tools you need 
to get to market fast. 

Like an assembler, 
PL/M and C compilers, lots 
of utilities and the PSCOPE 
Monitor 386 debugger. 
All of which are available 
right now 

So why not get started 
now? 

For more information, 
you can call toll-free (800 ) 
538-1876. Or write Intel 
Corporation, Lit. Dept. 
W275, 3065 Bowers Ave., 
Santa Clara, CA 95051. 

Do it now And get a 
head start on your 
competition. 


in 
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Additional modular enclosure and 
cabinet system literature 
available at no charge. 


We also offer EMI/RFI Cabinets, Challenger, Solid System 
Electronic Cabinets, Quiptron® Computer Furniture, 
Instrument Cabinets and Modular Electronic Desk lines, and 
for those who can't wait, 5 Day Express Service. 


© Equipto Electronics Corporation 1986 
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You'll choose it for its looks, 
but respect it for its flexibility. 


Heavy Duty Modular Electronic Cabinets 


Sway proof corners—exclusive double-ledge, 
double-plane corner construction provides 
maximum stability with minimum torsion. 


Sag proof doors—recessed ledge for mounting 
flush doors prevents sag and shipping damage. 
Available plain, louvered, grilled with filters or 
acrylic windows. 


Rugged zinc-plated 114” x 114” x 34,” thick . 
mounting angles for greater load carrying capacity. 
Plain or tapped mounting holes. 


Vertically adjustable or completely removable panel 
mounting angle support channels do not impede air 
flow. Also allows cabling between cabinets and 
doesn't interfere with cabinet equipment installation. 


Removable side and rear panels. Can be ordered 
internally fastened or externally removable. 


All parts are painted with superior finishes for 
durability and lasting beauty. All plating is to Mil 
Specs. 


Six standard color choices. Will match any color at 
no additional charge. 


Frames can be gasketed against dust or moisture. 


Modern Hardware, black finished extruded 
aluminum handles and sway proof hinges are an 
Equipto exclusive feature. 


Heavy 12-gauge removable pontoon base assures 
stability under severe handling and mounting 
conditions. 


Available in a variety of modular configurations. 





Equipto Electronic’s Heavy-Duty Electronic Cabinets are value- 
engineered to give you the performance, reliability and 
specification flexibility you need to meet your application 

requirements. And their good looks are styled for today’s clear, 
clean line designs. 


Select from a variety of panel widths, depths and heights. 
Vertical Rack and 15° and 30° sloped front console 
configurations plus a complete line of accessories offer many 
system design options. Cabinets meet MIL specs and are 

available in stainless steel with shielding to suppress EMI/RFI. 


For full details and free catalogs, call or write Equipto Electronics 
Corporation, 351 Woodlawn Avenue, Aurora, IL 60506-9988. 
Phone: (312) 897-4691 





Committed To Quality Since 1960 


We deliver the best—faster 











1D NUMBER CRUNCHERS ieeenaee” 


pP BUS 
COMPAT- 
IBILITY 


GENERAL 
GENERAL 


GENERAL 


GENERAL 


GENERAL 


SUPPLIER MODEL 
TRW TDC 
1028 


WEITEK 50 nSEC 


100 nSEC 


4M FLOPS 
240 nSEC 
FOR 32 x 32 


WEITEK 


KEY send onk a 





—| TECHNOLOGY | 
PACKAGE 


NMOS +5V 
64-PIN 
(LLC, PGA) 


NMOS +5V 
144-PIN 
GRID- 
ARRAY 


NMOS +5V 
144-PIN 
GRID- 
ARRAY 


NMOS +5V 
64-PIN 


$795 FOR 
1264/65 
CHIP SET 
NOW 


$580 


COMMENTS 


4x 4x 8-TAP FIR FILTER. 2.5W DISS, 
WORST CASE 


HIGH-SPEED, LOW-POWER 16-BIT 
MULTIPLIER WITH FULLY MULTI- 
PLEXED OUTPUT 


SIMILAR TO 2016. IN 1.5-~m CMOS 


SINGLE OR DOUBLE PRECISION 
FLOATING PT MULTIPLIER (1064) & 
ALU (1065). IEEE 754 PIPELINED. FOR 
VECTOR PROCESSING 


SINGLE- OR DOUBLE-PRECISION 
FLOATING PT MULTIPLIER (1164) & 


PER 64/65 

SET ALU (1165). LOW LATENCY SCALAR 

NOW OPERATION. 1163 INTERFACES 
1164/65 TO 80386 


68-LCC 


80386 (4M 1Q86 
WHET/SEC) 





NA = NOT AVAILABLE 
— = NOT APPLICABLE 
SPACE LIMITATIONS PREVENT INCLUSION OF ALL AVAILABLE DEVICES. CONTACT MANUFACTURERS FOR MORE INFORMATION. 


1E INTERRUPT CONTROLLERS 


EXPAND, PRIORITIZE, AND PROVIDE INTERRUPT VECTOR ADDRESSING FOR pPs. 
KEY SPECIFICATIONS 


PRIORITY EXPAND- | : ‘PROGRAN- ee": TECHNOLOGY | 
LEVELS | ABLE MABLE & MASKING — PACKAGE 


CMOS +5V 
28-PIN 
PLCC 


pP BUS 
COMPAT- | 
IBILITY SUPPLIER 1 | COMMENTS 
8080/85 HARRIS 
8086/88 OKI 
NSC800 VTl 
INTERSIL 


YES, TO 64) YES 
LEVELS 


OPERATES IN EITHER 8080/85 OR 
8086/88 CALL MODE 


8-MHz uP 
CLOCK 


$3.70 
NOW 
68000 
VME OR bas 7 
VERSA BUS 


VME BUS | SIGNETICS | SCB 


i 22202 6, 8, 10 MHz 
NATIONAL | NSC859° 4 MHz 


ZILOG 4, 6 MHz 


GENERAL 





INTERRUPT HANDLER. ACCEPTS 
32000 NMOS +5V ALSO TWO 16-BIT TIMERS, 8 PARAL- 
LEL 1/O LINES. FIXED OR ROTATING 
PRIORITIES 


BIPOLAR ROUTES INTERRUPTS FROM 4 INDE- 
28-PIN PENDENT SOURCES TO ANY OF 7 
68000 INTERRUPT LEVELS 
BIPOLAR INTERRUPT GENERATOR PROVIDING 
40-PIN FOR VME OR VERSA BUS, GENER- 
ATES 7 BUS INTERRUPT REQUESTS 
BIPOLAR 
40-PIN INTERRUPTS FROM 14 SOURCES. 
LOCAL MASTER IACK CYCLE WITH 
VECTOR FROM 68154 
YES NMOS $17.50 UNIVERSAL INTERRUPT 
8 INPUTS 28-PIN NOW CONTROLLER 
40-PIN 
COMPATIBLE WITH ALL NSC800/Z80 
SH86 MODE 0, 1, 2 INTERRUPTS 
ALSO THREE 16-BIT TIMERS & TWO 
8-BIT AND ONE 4-BIT PORTS. 8036 IS 
FOR MUXED BUS 


NSC800 


28-PIN 


8086/88 
Z8000 


ie =~ 


NMOS +5V ie a 
40-PIN 


NA = NOT AVAILABLE 
— = NOT APPLICABLE 
SPACE LIMITATIONS PREVENT INCLUSION OF ALL AVAILABLE DEVICES. CONTACT MANUFACTURERS FOR MORE INFORMATION. 


1F DMA CONTROLLERS 


TAKE OVER »P BUSES AND ACT AS SPECIAL-PURPOSE Ps TO CONTROL ADDRESS BUS AND MOVE BLOCKS OF DATA. FUNCTION AS COPROCESSOR. 


»P BUS KEY SPECIFICATIONS 

COMPAT- wap 

IBILITY SUPPLIER MODEL CHANNELS | MOD 
4 


MOTOROLA | 6844 


TECHNOLOGY 


PACKAGE COMMENTS 


2M-BYTES/SEC TRANSFER RATE 
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READ, WRITE BURST, ISL +5V 5M-BYTES/SEC MAX DATA TRANS- 
CYCLE STEAL BIPOLAR FER. SUPPORTS 32-BIT TRANSFER 
48-PIN ON VME BUS. 2 YRS LATE 


HITACHI BURST, CYCLE STEAL, | HMOS +5V j : 6.25M BYTES/SEC AT 12.5 MHz. PRO- 
MOTOROLA R 64-PIN GRAMMABLE BUS UTILIZATION IN | 
68-PGA LRAR MODE 


BURST, CYCLE STEAL, | HMOS +5V 6.25M BYTES/SEC AT 12.5 MHz. PRO- 

LRAR 68-PGA GRAMMABLE BUS UTILIZATION IN 
LRAR MODE. FULL 32-BIT LINEAR 
ADDRESS 


HITACHI BURST, CYCLE STEAL, | HMOS +5V 5M BYTES/SEC MAX AT 10 MHz 
MOTOROLA| LRAR, ARRAY, AND ARRAY AND LINKED-LIST CHAINING 


LINKED ARRAY CHAIN- 
ING DATA TRANSFERS 


BYTE-AT-TIME, BURST, | CMOS +5V : CMOS VERSION OF NMOS 28410. 
CONTINUOUS TRANS- | 40-PIN : SUPPORTS DAISY-CHAIN INTER- 
FER, SEARCH OR 44-PIN RUPTS & DMA REQUESTS 
TRANSFER/SEARCH FLAT PACK 


SINGLE, BLOCK, NMOS +5V $7.25 ONE OF THE EARLIER DMA DEVICES 
DEMAND, CASCADE 40-PIN NOW 


8 COMMAND & DATA NMOS SAID TO BE DESIRABLE FOR HARD- 
BYTES/SEC CHAINING, 32 SUB DISK SYSTEMS SUCH AS IBM PC/AT 
IN 80286 CHANNELS. TRANS- 68-PIN 
SYSTEMS LATE & ASSEMBLY/ LCC 

DISASSEMBLY OPERA- 

TIONS DONE ON 

THE PLY 


RELEASE & HOLD CMOS +5V $11.40 HAS 16-BIT DATA BUS AND 24-BIT 
5.33M MODES FOR SINGLE, 48-PIN NOW ADDRESS BUS. CAN BE USED TO 
BYTES/ DEMAND, AND BLOCK | UPGRADE DESIGNS WITH MINIMAL 
SEC MAX TRANSFER SOFTWARE CHANGES 


NA = NOT AVAILABLE 
— = NOT APPLICABLE 
SPACE LIMITATIONS PREVENT INCLUSION OF ALL AVAILABLE DEVICES. CONTACT MANUFACTURERS FOR MORE INFORMATION. 








1G MEMORY (INCLUDING VIRTUAL MEMORY AND CACHE) AND BUS CONTROLLERS 
(INCLUDING BACKPLANE) 


THIS SECTION HAS BECOME A CATCHALL. ORIGINALLY JUST INCLUDED REFRESH EXCITATION FOR DYNAMIC MEMORIES, BUT NOW INCLUDES BUS SUPPORT 
DEVICES FOR COMPLICATED BUSES SUCH AS VME AND MULTIBUS. 


NATIONAL 


NATIONAL 
NATIONAL 














eee 








GENERAL 256k DRAM CONTROLLER, 
ALL MAJOR wPs. COMPATIBLE WITH 
8408/9. ONBOARD BUFFER DRIV- 
ERS, DELAY LINE, ECC 


70 nSEC RASIN TO CAS 
LOW UNDER 500-pF LOADS. 
AUTOACCESS 
AUTOREFRESH 


16k-, 64k-, 
256k-BIT 
DRAMs 





10-20 MHz 
NO WAIT 
STATES 
(70 nSEC) 




































A GENERAL 256k DRAM CONTROL- 














16k, 64k, 130 nSEC RASIN TO CAS 


256k BITS LOW UNDER 500-pF LOADS. LER, ALL MAJOR »pPs. ONBOARD 
16k, 64k BITS | AUTOACCESS BUFFER DRIVERS & DELAY LINE 
AUTOREFRESH 





















PROGRAMMABLE REFRESH TIMER. 
SUPPORT FOR DP 8408A-8429 
DRAM CONTROLLERS 


USER SELECTS NUMBER 
OF INPUT CLOCK CYCLES 
PER REFRESH PERIOD 

































/ NATIONAL 55 nSEC 16-BIT ERROR CHECK & $40 -2 IS UPGRADE OF -4, CONSUMING 
. DATA TO CORRECT, EXPANDS TO SCHOTTKY NOW 25% LESS POWER. CASCADABLE TO 
CORRECT 64 BITS. CAN DETECT 3 +5V $45 OVER 64 BITS. USES MODIFIED 
OUT . ERRORS, CORRECT 2 ae bee NOW HAMMING CODE 
68-P 
































NATIONAL 55 nSEC 32-BIT PARALLEL ERROR CORRECTS 1-BIT ERRORS & FLAGS 
DATA IN TO DETECTION/CORRECTION. 2-BIT ERRORS. USES MODIFIED 
ed GENERATES 7 CHECK BITS HAMMING CODE 

UT 





























NATIONAL 10 MHz INTERFACES BETWEEN CPU A FAST HAL 16R4; STD PAL 16R4A 
32000 & 8408A TO -29 DRAM CON- CAN BE USED. MFG PROVIDES 
NO WAIT TROLLER/DRIVERS LOGIC EQUATIONS 
STATES 





















NATIONAL 10 MHz INTERFACES BETWEEN CPU A FAST HAL 16R4; STD PAL 16R4A 
12.5 MHz & 8408A TO -29 DRAM CON- CAN BE USED. MFG PROVIDES 
68000 + TROLLER/DRIVERS LOGIC EQUATIONS 
NO WAIT 
STATES 






10 MHz —_ INTERFACES BETWEEN CPU 
8086 + & 8408/09/19 DRAM CON- 
NO WAIT TROLLER/DRIVERS 

STATES 


A FAST HAL 16R4; STD PAL 16R4A 
CAN BE USED. MFG PROVIDES 
LOGIC EQUATIONS 


NATIONAL 















134. | EDN March 20, 1986 











1 THOUGHT YOu. 
SAID You’D 
PROTECT ME! 








You don't hive to lose to Transients. 
TransZorb® Suppressors vs MOVs 


The true test of any transient voltage suppressor is the 
Clamping Voltage—the voltage appearing across the 
device when subjected to a high-energy transient pulse. In 
many instances, there is no direct relationship to the Joule 
rating of a suppressor and the Clamping Voltage. Experi- 
ments show that a 5 volt NMOS 64K RAM will fail destruc- 
tively with momentary excursions over the 13.5 volt V,, 
limit. Even low-energy ESD pulses can contain 

Currents in excess of 50 amps. Low-voltage metal oxide 
varistors, which will allow transients in excess of 25 volts to 
pass into your circuits, will not protect your ICs from upset 
and/or destruction. 


"** TRANSZORB(ICTE-5) || ‘" TRANSZORB(ICTE-5) ~ 
TransZorb® transient voltage suppressors have been ad ak aad 


designed specifically for |C and microprocessor protection. oe fae te 


Every device is 100% tested for its Clamping Voltage at its 
maximum peak pulse current. TransZorb suppressors are 
the best cost-effective insurance policy you can buy to 
protect your voltage-sensitive circuits. For more informa- 
tion, call or write Bill Knauss at General Semiconductor. 





General 





ew 
TransZorb® is a registered trademark of General Semiconductor Industries, Inc. Semiconductor 
“)Zaremba/Mansmann, Motorola, Inc., Powerconversion & Intelligent # 
Motion, October, 1985 eee Industries, Inc. 
Transient Protection SQUARE JF) COMPANY 


- P 5 a Th 
With A Solid Rep ulation 2001 West Tenth Place © Tempe, Arizona 85281 © (602) 968-3101 * TWX 910-950-1942 
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pater for: your power eee With 
E high, they can be placed in a low standby 
condition. And for even higher efficiency, — 
you can reduce the standby power by using 
CMOS input levels. 

Soup-up your system design with our 
IMS1423, IMS1620 and IMS1600. And let the 
competition eat dust. 

INMOS Corporation, Colorado Springs, 
Colorado. Tel. (803) 630-4000 Bristol, 
England. Tel. 0272-290-861 Paris, France. 
Tel. (1) 687-2201 Munich, Germany. Tel. 
(089) 319-1028 


Process 


IMS1400 _ 
16K x1 |35,45,55/660. 


45,00 |605 165 


IMS1423 
4Kx4  |25,35,45/660 33 CMOS 


IMS1600 
64K x1 |45,55,70}440 77 CMOS 


IMS1620 
16K x4 (45,55,70|}440 77 CMOS 


and IMS are trademarks of the INMOS 
Group of Companies. 
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When you're ready to make tracks, not follow them, call INMOS. 











1G MEMORY (INCLUDING VIRTUAL MEMORY AND CACHE) AND BUS CONTROLLERS 
(INCLUDING BACKPLANE) (continued) 













NATIONAL 


NATIONAL 
NATIONAL 


TOSHIBA 


MOTOROL 
MOTOROLA 


MOTOROLA 
SIGNETICS 


SIGNETICS 
SIGNETICS 


SIGNETICS 


SIGNETICS 


SIGNETICS 
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16k-, 64k-, 
256k-BIT 
DRAMs 


FOUR MODES:: AUTOMATIC 
OR EXTERNALLY CON- 
TROLLED ACCESS & 
REFRESH. NIBBLE/PAGE 
MODE SUPPORTED 











FOUR MODES..AUTOMATIC 
OR EXTERNALLY CON- 
TROLLED ACCESS & 
REFRESH. NIBBLE/PAGE 
MODE SUPPORTED 


ALL 1M-BIT 
DRAMs 





PROVIDES COMPLETE 
INTERFACE BETWEEN 
MOTOROLA 68020 & INTEL 
80286 ~Ps RESPECTIVELY & 
NATIONAL SERIES DRAM 
CONTROLLERS 


ISO-LEVELS 1, 2, 3, 4. : 
INCLUDES BUS ARBITRA- 
TION, BUS PARITY GENERA- 
TION/CHECKING, & FULL 
MESSAGE PASSING 

(LEVEL 4) 


AUTOMATIC RAM WARM-UP. 
_|5 PROGRAMMABLE - ; 

REFRESH MODES. POWER- 
DOWN REFRESH. 


PROVIDES ADDRESS LATCH 
CONTROL, DATA TRANS- 
CEIVER CONTROL & 
STANDARD LEVEL COM- 
MAND OUTPUTS. 


TRANSLATION, RELOCA- 
TION, PROTECTION | 


BYTES/SEC 
(MULTIBUS I!) 












LOCAL CENTRAL & GLOBAL 
BUS ARBITER, CASCADABLE 


SINGLE CYCLE TRANSLA- 
TION, PROGRAMMABLE 


12.5, 16.67 

MHz 
PAGE SIZES 

2.9M BPS MULTIPLE CONNECTS ONE OR MORE 
VMS BUS CONTROLLERS TO 
VMS BUS. PROVIDES BUS 

; DRIVING & RECEIVING 


4 PROGRAMMABLE. 
DOES NOT REQUIRE 
CESSOR BUS |ONBOARD INTELLIGENCE 

















SUPPORTS CACHE MEM- 
ORY, LOCAL MEMORY & 
VARIABLE-LENGTH CON- 
TIGUOUS SEGMENTS & 
PAGED ONLY 


CONTROLS’ |8 REFRESH MODES, 
64k-BIT FREQUENCIES 
DRAMs 





; 4 (DATA A, 2 (STAND-ALONE, 
BYTES/SEC | DATA B, CON- |MASTER, SLAVE) 
TROL A 


CONTROL B) 





NA 
(OVER 100 
PINS) 


CMOS +5V 
48-PIN 


CMOS 20-PIN 





: BIPOLAR 
28-PIN 
TRANSLATION, RELOCA- BIPOLAR $300 
TION, PROTECTION | 149-PIN NOW 


HCMOS 
124-PIN 
PGA 


BIPOLAR 
16-PIN 


NMOS +5V 
40-PIN 


NMOS +5V 
24-PIN 


NMOS +5V 
40-PIN 









































$26.80 
NOW 
$46.33 
NOW 
$25, 
NOW 
$325 
NOW 
$15 
2H86 
$27 
NOW 


$15_ 
NOW 


125 nSEC |CONTROLS /|8 REFRESH MODES, CMOS +5V $18 
256k-BIT FREQUENCIES 48-PIN NOW 
DRAMs 
| 35, 45, 8-BIT, 
55 nSEC EXPANDABLE 
3.7M 


$25 
NOW 


‘ $6.90 
NOW 


256k DRAM CONTROLLER/DRIVER 
TAILORED FOR 16-BIT WORD PLUS 
ERROR-CORRECTION BITS. 3-STATE 
OUTPUTS FOR EXPANSION 


1M-BIT DRAM CONTROLLER/DRIVER 
FOR 32- & 16-BIT WORDS, RESPEC- 
TIVELY, PLUS ERROR-CORRECTION 
CHECK BITS 


A FAST HAL 16R4A; STD PAL 16R4_ 
MAY BE USED & TAILORED TO SYS- 
TEM REQUIREMENTS. DATA SHEET 
HAS BOOLEAN EQUATIONS 


AND MULTIBUS-II BACKPLANE. SAID 
TO BE 3 TO 5 TIMES FASTER FOR 
MULTIPROCESSING BECAUSE PER- 
FORMS MESSAGE PASSING IN 
HARDWARE 


INTERFACES DYNAMIC RAMs UP TO 
1M BYTE ADDRESS 


BUS CONTROLLER FOR 80286 uP. 
ALLOWS FLEXIBLE TIMING OPTIONS 
& HAS SEPARATE COMMAND OUT- 
PUTS FOR MEMORY & |/O 


IDEAL MMU FOR NONDEMAND- 
PAGED 68000 & 68010 »Ps 


ARBITRATES ACCESS OF 68000 
SYSTEM BUS BETWEEN uP TO 
8 LOCAL MASTERS 


GATE-ARRAY IMPLEMENTATION OF 
68851 FUNCTIONAL SUBSET 


32-BIT DEMAND VIRTUAL PAGED 
MEMORY-MANAGEMENT UNIT FOR 
68020- OR 68010-BASED SYSTEMS 


INTERFACE DEVICE FOR SCC68173 


VME BUS CONTROLLER, MAS- 
TER/SLAVE, DEADLOCK ARBITRA- 
TION, SINGLE RETRY ON ERROR, 
BUFFER CONTROL 


SERIAL (VMS) BUS CONTROLLER. 
COMPANION CHIP TO 68171 


BUS MASTER 


SAME AS 68910 AND 68920, 
RESPECTIVELY, BUT ERROR HAN- 
DLING MUST BE DONE BY USER (VIA 
SOFTWARE) 7 


MEMORY ACCESS CONTROLLER 
FOR 68010 AND 68020 Ps RESPEC- 
TIVELY. (DEMAND-DRIVEN MMU.) 
ERROR CORRECTION BY HARD- 
WARE. PAGED ONLY 


DRAM CONTROL WITH ON-CHIP 
TIMING & ARBITRATION 


DRAM CONTROL WITH ON-CHIP 
TIMING & ARBITRATION 


CACHE ADDRESS COMPARATOR 


ALLOWS TWO Ps TO INTERFACE 
VIA ITS COMMON 256 BYTES RAM 
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58-nSEC 
CORREC- 
TION TIME 


32-BIT EDAC WITH DIAG- 
NOSTICS & BYTE-WRITE 


DETECTS & CORRECTS SINGLE-BIT 
ERRORS. DETECTS & FLAGS DUAL- 
BIT ERRORS 


DETECTS & CORRECTS SINGLE-BIT 
ERRORS. DETECTS & FLAGS DUAL- 


















16-BIT EDAC WITH DIAG- 
NOSTICS & BYTE-WRITE 


65-nSEC 
CORREC- 












TION TIME BIT ERRORS 
24 MHz, PROVIDES ADDRESS & CON-| BIPOLAR $28.35 FOR TURNING AN ARRAY OF SRAMs 
6-12 MHz TROL SIGNALS TO SRAMs & | 40-PIN NOW INTO A FIFO BUFFER WITH 512 TO 



















DATA RATE. INTERFACES WITH »P SYS- 65k WORDS OF INDEFINITE WIDTH 
(NO FALL- © TEM THROUGH R/W PORTS (NEEDS 2 AUXILIARY REGISTERS) 
THROUGH & STATUS FLAGS 





TIME) 












PACIFIC 5-6.25 MHz | — INTERFACES 32010 TO RAM, | CMOS $10 CONSOLIDATES GLUE PARTS FOR 

MICRO- ROM, AND CODEC, FOR +5V NOW: TYPICAL 302010 DSP uP SYSTEM. 

CIRCUITS REAL-TIME DSP 40-PIN ae FOR INTERFACING TO MEMORY 
2Q86 & 1/0 


NA = NOT AVAILABLE 
— = NOT APPLICABLE 
SPACE LIMITATIONS PREVENT INCLUSION OF ALL AVAILABLE DEVICES. CONTACT MANUFACTURERS FOR MORE INFORMATION. 


1H SYSTEM FIRMWARE 


ROMABLE SOFTWARE OF INTEREST TO OEM DESIGNERS. INCLUDES OPERATING-SYSTEM KERNELS, POPULAR INTERPRETED- TYPE HIGH-LEVEL LANGUAGES, 
MATH SUBROUTINES, ETC. TYPICALLY AVAILABLE ON ROMs OR ON DISKS. 


5k-7k x 8 








(BY CUSTOMER) | $70 ROMABLE SOFTWARE THAT PER- 
(LIC) MITS MULTIPLE C AND PASCAL 

NOW PROGRAMS TO RUN FROM MAIN 
MEMORY WITHOUT DISK 





PROVIDES 
INTERRUPT- 
DRIVEN 
DEVICE 
DRIVERS & 
PRIORITIZED 
SCHEDULING, 
ETC. MOSTLY 
IN C LAN- 
GUAGE. OP- 
TIONAL FILE 
SYSTEM 
































MICRO 8 BYTES/ | TIME MAN- (BY CUSTOMER) | $45 REAL-TIME MULTITASKING EXEC- 

COMPUTER TASK + AGEMENT UTIVE FOR SMALL 1-CHIP uCs. 

CONTROL REGISTER | 1-TASK NOW PRE-EMPTIVE PRIORITIZED TASK 
+ TIMER SCHEDULING SCHEDULING 





2-TASK 
SWITCHING 
3-INTERRUPT 
MANAGEMENT 
(16 TASKS) 


MTOS IS 
STANDARD 
VERSION. 
NEWER MTOS- 
UX HAS LINKS 
TO UNIX 


COMPLETE 
REAL-TIME 
MULTITASKING, 
INCLUDING 
MUTUAL 
EXCLUSION, 
SIGNALING & 
MESSAGE 
QUEUING 


SUPPORTS 
DISK, BLOCK, 
CHAR, & SPE- 


$70 VRTX (VERSATILE REAL-TIME EXEC- 
NOW UTIVE) IS CENTRAL COMPONENT: 
OTHERS FOR 1/O, FILE MANAGE- 
MENT & REAL-TIME DEBUGGING. 
PRICING IS BY PIECE & DOESN'T 
INCLUDE “UP-FRONT” COSTS 
CIAL DEVICES 
IN REAL-TIME 


$70 I/O DRIVERS AVAIL FOR IBM 
NOW PC/XT/AT, INTEL 208/215/218, 
XEBEC $1410 DISK CONTROL 
& MOTOROLA VME10 
MULTITASKING 


|(LIST, TIMES/ | 24k x 8 1k MIN REAL-TIME TWO 24-PIN $35 1/0 DRIVERS AVAIL FOR IBM 
| TASK AVAIL) FILE MANAGER| EPROMs NOW PC/XT/AT, INTEL 208/215/218, 

























(BY CUSTOMER) | $4k-$12k |SOPHISTICATED REAL-TIME MULTI- 
TASKING, MULTI-~P OPERATING 
($350- _ |SYSTEM. IS BEING USED WITH 
$400 LIC |64 uPs ON BUS 

COST PER 

USER) 


INDUSTRIAL 
PROGRAM- 
MING INC 


VARIES WITH 
























TWO 24-PIN 
EPROMs 























TWO 24-PIN 
EPROMs 








| (LIST, TIMES/ 
| TASK AVAIL) 











PRODUCING XEBEC $1410 DISK CONTROL 
HIERARCHICAL & MOTOROLA VME10 

FILES COM- 

PATIBLE WITH 

PC-DOS 2.0 


NA = NOT AVAILABLE 
— = NOT APPLICABLE 
SPACE LIMITATIONS PREVENT INCLUSION OF ALL AVAILABLE DEVICES. CONTACT MANUFACTURERS FOR MORE INFORMATION. 


Continued on pg 143 
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It's notonly a100 MSS storage scope. 
It's a front foranother operation. 


Introducing the Gould 4050 DSO.” 

The only high performance scope with 
digital storage, signal processing and 
conventional analog operation. 


Look at today’s digital storage scopes and 
you're bound to be intimidated. Not simply 
because of what they cost. But because 
they're hard to use as well. 


Gould’s new portable 4050 is a better 
solution. At $7290, it’s priced nearly $2000 
less than the leading competitive scope — 
which doesn't even have conventional 
analog operation. 


The secret behind the 4050's power and 
precision is its dual, single rank, 8 bit flash 
converters. You can be assured of mini- 
mum noise, excellent bit resolution and 
fast update rates. And Gould even offers 
advanced features to keep up with its 
horsepower. 


Take signal processing. Gould’s unique 
keypad gives you signal processing at the 
touch of a button. Yet the basic instrument 
is kept simple and easy to operate. 


What’s more, it has two independent cur- 
sor methods backed up by five reference 
memories. And you can even output to 

an HPGL compatible plotter for fully anno- 
tated multicolor hard copy. 


But Gould doesn't stop here. Many other 
advanced features make the 4050 an 
excellent bench instrument. And with its 
onboard IEEE 488 interface, you can even 
automate your testing. 


For more information or a demonstration, 
write Gould Inc., Recording Systems 
Division, 3631 Perkins Avenue, Cleveland, 
OH 44114. Or in the U.S. and Canada, call 
1-800-447-4700, Operator 100. 


High Performance Solutions in Factory Automation, Computers, Instrumentation, 


Defense and Semiconductors. 


=" GOULD 
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Electronics 
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...the marriage of copper to ceramicS —=§ MAKE THIS COMPARISON WITH ALTERNATE MEANS OF CIRCUITIZING: 


Copper for conductivity. Ceramics for Hi-Rel COMPARISON FACTOR CERACLAD™ THICK FILM THIN FILM 
substrate properties. Ceraclad™ metallic cop-  —oncuct resistivity (Ohmvem x 10") 
per ceramic circuits give conventional thick ee ae ee 
film techniques the old “one-two” Densities Circuit resolution (Conductors/inch/layer) 90 


l Typical circuit | 1-3 
are greatly improved. A Ceraclad double- Re ccsh subsea al 


,; ; Conductor adhesion (Lb/in?) 1000 
sided, plated through hole ceramic sub Adhesion after heat aging (150 hr @ 175°C) 850 


strate with a fine line circuit (3 mil line/2 mil 7 ee 
is equivalent to a thick film multilayer, | een (Grams) 
space) IS equivaie b Bond strength after aging (24 hr @ 160°C) 7-9 
with four layers. It weds the best features of 
are ees a Copper thick CERACLAD™ 
thick and thin film circuits and offers exciting film surface Copper surface 


possibilities for solving tough circuitizing , | 
problems, especially in microwave and CERACLAD™PRODUCTS GROUP 


computer applications. Send for the new | | PCKTECHNOLOGYD VISION 


Ceraclad brochure. Or call directly. KOLLMORGEN CORPORATION 
| __ _ 322 South Service Road, 
(magnified 1000x) (magnified 1000x) Melville, NY 11747 (516) 454-4508 
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Copies of articles 
from this publication are 


now available from the 
UMI Article Clearinghouse. 


Noyamanteacmlelcoyasatclaleyeb-lorejelmuelae@)(<clalercieloenien 
please fill out and mail back the coupon below. 





Yes! I would like to know more about UMI Article Clearinghouse. 
I am interested in electronic ordering through the following 


system(s): 
( DIALOG/Dialorder LJ ITT Dialcom 
(J OnTyme [] OCLC ILL Subsystem 


CJ Other (please specify) 

[1 I am interested in sending my order by mail. 

[] Please send me your current catalog and user instructions for 
the system(s) I checked above. 


Name 


lh coset peae nee caneorio UN Articl 
Tristitemtions/ Corp ay x i e OUSE 


Borg 610) {| a a ee ee ce ee eee ean eee ern a i eae 
Address. —s—Ss—sSSSSS Mail to: 
City State University Microfilms International 


ZAP 300 North Zeeb Road, Box 91 
Phone ( a Ann Arbor, MI 48106 
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OS imtie 
a Glassman HV power supply 


[peecscceunnanee 


eee 





AIR... 


Plus, a few components. Together, they comprise the 
most sophisticated high voltage DC power supply you 
can buy. 

Because air is the primary insulating medium for all 
Glassman power supplies, they are lightweight, small, 
and low cost. Their conservative design margins give 
you long component life. And keeping the units free of 
oil and potting compound makes it easy to service them 
if something finally does wear out. 


pee ae a 
| John: 
| want to get a better look at what’s inside one of 
your power supplies. My applications might range from: 
Oto KV @ Oto ____ mA: 
to Oto KV @ Oto mA. 











Please print: 





Company 
Address 








Sie se ec ce ee nee esse aig ies ees ice ae | 


| 
| 
i 
i 
i 
7 Name 
l 
l 
| 
l 
| 


ae ce ea esi Sees Renner eek eaieaeak at eae ee 
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But compactness and durability are not all you get in 
Glassman’s advanced designs. Inherent in each model is 
exceptionally tight regulation (better than 0.005%, both 
line and load, on most models), low ripple, and excep- 
tional efficiency resulting in low internal dissipation and 
high reliability. 

And you get choice. If your high voltage DC power 
requirements fall somewhere between 0-3KV and 
O—400KV, up to 5,000 watts, one of our more than 300 
standard models will probably meet your requirements. 
Plus, our standard options give you the possibility of 
thousands of alternate models. If none of these are what 
you need, our staff will work with you to create a unit to 
meet your project goals. 

For a closer look at what's inside a Glassman power 
supply, call John Belden at 201-534-9007 or return the 
coupon at left. 


Innovations in high voltage power supply technology. 


Route #22 (East), Salem Park, P.O. Box 551, Whitehouse Station, N.J. 08889 
(201) 534-9007 ¢ TWX-480-2839 
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11 SYSTEM GLUE 


THESE ARE THE BUS BUFFERS, DRIVERS, TRANSCEIVERS, ADDRESS DECODERS, CONTROL LOGIC GATES, ETC THAT UNITE THE MAIN LSI PARTS OF 

A uP SYSTEM. LISTED IS A SMALL, RANDOM SAMPLING OF THE MANY THOUSANDS OF DEVICE TYPES AVAILABLE. FOR A MORE COMPLETE PICTURE, 

CONSULT STANDARD CATALOGS FOR BIPOLAR TTL, CMOS TTL, ECL LOGIC, ETC. KEEP IN MIND THAT MANY OF THESE PARTS ARE NOW ALSO IN MOST 
SEMICUSTOM-CELL LIBRARIES. 





pP BUS - ob 
COMPAT- : . 
IBILITY SUPPLIER 


GENERAL | SIGNETICS | FAST 


| OCTAL BUFFER, 


GENERAL | ZILOG 8060 
: 38 128 DEEP 
6500 WDC 65C9 , 
Petes ee 
GENERAL | MOTOROLA| 74HC9014__ 


GENERAL | MOTOROLA) 74HC90% 













BIPOLAR 
24-PIN 


3.5-nSEC PROPAGATION 
DELAY (8 nSEC FOR F675) 





OCTAL BUFFER/TRANS- 
CEIVERS PLUS 9TH 
PARITY BIT 











FIFO FOR CONNECTING 
ASYNCHRONOUS DEVICES 













OCTAL INPUT CAN BE CMOS +5V CMOS +5V NA 8-BIT CASCADABLE COMPARA- 
COMPARED TO INTERNAL | 24-PIN 24-PIN 1986 TOR, EACH BIT MASKABLE TO 
DATA REGISTER DON'T CARE 





9-WIDE SCHMITT TRIG- 
GER, INVERTING & 

NONINVERTING, & WITH 
OPEN-DRAIN OPTION 


9-WIDE BUFFER, INVERT- 
ING OR NONINVERTING, 
WITH OPEN-DRAIN 

| OPTION 


FOR USE WHEN AN EXTRA BIT 
IS NEEDED FOR PARITY (OR FOR 
CONTROL OR HANDSHAKING) 

















25-30 MHz 

25-30 MHz CMOS NA HAS EXTRA (9TH) BIT FOR PARITY 
186 OR CONTROL | 
2086 



















VERSIONS OF POPULAR 240 OCTAL 
TRANSCEIVERS WITH ADDED PAR- 
ITY BIT AND PARITY GENERATOR/ 
CHECKER LOGIC 





30C86/88 | HARRIS | 82 CMOS +5V | $4.69 82C83 HAS INVERTING OUTPUTS 
GENERAL 82C. 20-PIN NOW 
g0cs6/88 | HARRIS | § CMOS +5V | $6.65 82C87 HAS INVERTING OUTPUTS 
SENERAI 7 20-PIN NOW 
GENERAL | NATIONAL OCTAL BUS BIPOLAR! $2.25 PIN COMPATIBLE WITH 82C86, 82C87 
TRANSCEIVER CMOS 20-PIN | NOW 
GENERAL | TRW . | TDC | VARIABLE-LENGTH SHIFT | 18 MHz BIPOLAR $20 
1011 ~—s'|,: REGISTER 20-PIN NOW 


NOTE: 

SOME OF THE MANY SOURCES FOR GLUE LOGIC ARE: RCA, SIGNETICS, MOTOROLA, NATIONAL SEMICONDUCTOR, MMI, TI, FAIRCHILD, MITEL, GTE, SGS, TOSHIBA, 
SSS, SUPERTEX, ZYTREX, IDT, FUJITSU. ALSO, MANY OF THE SEMICUSTOM SUPPLIERS OFFER THE STANDARD TTL FUNCTIONS AS PART OF THEIR CELL LIBRAR- 
IES, OR CAN EASILY CREATE THE FUNCTIONS FROM EASILY OBTAINABLE LOGIC DIAGRAMS. 


NA = NOT AVAILABLE 
— = NOT APPLICABLE 
SPACE LIMITATIONS PREVENT INCLUSION OF ALL AVAILABLE DEVICES. CONTACT MANUFACTURERS FOR MORE INFORMATION. 


TABLE 2— COMBINATION CHIPS 


THESE DEVICES COMBINE SEVERAL SUPPORT AND uC-SYSTEM FUNCTIONS. WERE POPULAR BECAUSE THEY PERMITTED THE CONFIGURATION OF ECONOMICAL 


2-CHIP SYSTEMS. NOW TREND IS: TO USE VLSI ADVANCES TO COMBINE FUNCTIONS WITH CPU. 






























KEY SPECIFICATIONS 
COMPAT- | ot oe . | PORT TECHNOLOGY — 
IBILITY SUPPLIER | SPEED | BIS | TIMERS PACKAGE | ~ COMMENTS 


2 MHz 









| ROM 
- 6500 ROCKWELL} kx 8 
1 x (16) CMOS +5V $4.75 DIRECT REPLACEMENT FOR 
40-PIN NOW NMOS 6532 
1 CMOS +5V 
(14-BIT) 


cua 
6500 GTE , 
6800 WDC . 
$5.50 | CMOS VERSION OF INTEL NMOS 
40-PIN NOW 8155, INTENDED FOR 2-CHIP 8085 
SYSTEMS. STATIC OPERATION. 
SQUARE-WAVE TIMER | 


8051 OKI NA 256x8 | 88,6 
8085 —«|_—sINTERSIL , 
8051 OKI NA 2k x 8 8, 8 CMOS +5V $6.25 | CMOS VERSION OF INTEL NMOS 
8085 INTERSIL | 40-PIN NOW | 8355. CUSTOM ONLY IN VOLUME 
BECAUSE OF MASKED ROM 
8, 8 


8085 INTEL 2-8 MHz pP ; 5 8-BIT _| HMOS +5V $17.75 | HAS 8-LEVEL PRIORITY INTERRUPT 
8086/88 SIEMENS | | CLOCK 5=UART | CASCAD- | 40-PIN NOW CONTROLLER FOR MUXED BUS 
WITH ABLE TO 
BAUD 2 x (16) 
NA 
) 










68000 MOTOROLA} 68901 10, 12.5 MHz | — — — 4 x (8) 


1x 16 NMOS + 5V $16.90 ROM HAS BEEN USED TO CARRY 
40-PIN NOW MONITOR OR SIMPLE OPERATING 
SYSTEM 


/ 


$12.40 SINGLE-CHANNEL USART, 8-SOURCE 


MFP (1M BPS TIMERS 48-LEAD NOW INTERRUPT CONTROL & 8 PARALLEL 


1/O LINES 


NA = NOT AVAILABLE 
— = NOT APPLICABLE 
SPACE LIMITATIONS PREVENT INCLUSION OF ALL AVAILABLE DEVICES. CONTACT MANUFACTURERS FOR MORE INFORMATION. 
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2000 - NATIONAL | DP8466_ 


32000 | NATIONAL 2M TO ALL HARD 1. COMPLETE PLL 
JERAL 25M BPS DISKS 2. 4-BYTE 
: PREAMBLE-LOCK 
INDICATION 
— ———_|_ NATIONAL | 125k- FLOPPY 1 
. | BPS 
GENERAL | NATIONAL | DP8. FLOPPY 1,2 INCLUDES: 
3 Ba? 1. DATA SEPARATOR 
_ . 2. WRITE PRECOMP 
| (SOFTWARE 3. MOTOR ON/OFF 
| Setect) 
_ GENERAL | WD SCSI a IMPLEMENTS FULL 


sy 


TABLE GROUP 3— PERIPHERAL-DEVICE CONTROLLER CHIPS 


3A DISK CONTROLLERS 


RELIEVE »P OF HARDWARE AND SOFTWARE OVERHEAD REQUIRED TO READ, WRITE, AND SEARCH 


HEAD POSITIONING, CRC GENERATION, PROGRAM SECTOR SIZE, ETC. SEVERAL STANDARDS INCLUDING SCSI NOW APPLICABLE. 































DESIGN 11.DUALCHANNEL | CMOS +5V 




















100k BPS TO | ALL HARD, 
25M BPS PLOPF’, * DEPENDENT | DMA WITH 10M-BPS 48-PIN 
OPTICAL NO MAX XFR 68-PIN 
2. 48/32-BIT ECC PCC 


DISKS 


ALL HARD 
DISKS 


ALL HARD 
DISKS 


3. 32-BYTE FIFO 

4. PROGRAMMABLE 
FORMAT (PATTERN & 
LENGTH) 

5. MULTISECT COMM 
6. COMPATIBLE WITH 
8460/1/5/3 


1. COMPLETE PLL 
2. MFM SEPARATION 
3. PREAM-LOCK IND 
4. NO TRIM NEEDED 
5. COMPATIBLE WITH 
8466 


1. ADJUSTABLE 
COMP HYSTERESIS +12V 
2. INPUT CAPACITOR | 24-PIN 
COUPLED DIRECT TO | 28-PIN 
DISK HEAD AMPLI- PCC 
FIER 

3. IN SIG: 22-660 mV 






































BIPOLAR 
















| 2MTO 
| 25MBPS 


64 | 2MTO 
| 25MBPS 


DP 8463 


| NATIONAL 2M TO ALL HARD 
| ‘| 25M BPS DISKS 


‘| NATIONAL | DP 8460 













BIPOLAR 















ae 





1.SOFTSECTADDR_ |CMOS +5V 
MARK GEN & DETECT | 24-PIN 

2. COMPATIBLE WITH | 28-PIN 
8466/60 PCC 































SCSI PHYSICAL PATH 
FOR USE WITH 
SINGLE-ENDED 
INTERFACE OPTION. 
SUPPORTS ARBI- 
TRATION, DISCON- 
NECT, RECONNECT, 
PARITY 





2 “5010. | 4OMBPS 
| MFM 


EDSI 
ST506 





OF HANDLING READ 
ERRORS 






ie 


| 500k BPS FLOPPY SELF-ADJUSTING 
FLOPPY DATA — 
- SEPARATOR 








NMOS 
40-PIN 


FLOPPY 





jo FLOPPY CMOS $9.50 
S 1 45v NOW 
/ 40-PIN 
- SATION & INTER- 
RUPT/DMA TIMING 
1S, BUILT-IN DIGITAL NMOS $12 
N DATA SEPARATOR 40-PiN NOW 
4 ECC, BUILT-IN DMA $33.25 
HARD DISK, CONTROLLER NOW 
SMC HDC 10 MHz ST-506 4 32k BUFFER MEM- CMOS $20.90 
9225 7 FLOPPY ORY-MANAGEMENT _ | 48-PIN NOW 
oe UNIT 

























FOR RECORDS IN PROPER DISK FORMAT. CHORES INCLUDE 















CONTROLS HARD, 
FLOPPY OR OPTICAL 
DISKS IN SINGLE OR MUL- 
TIDRIVE SYSTEMS. 8- OR 
16-BIT DATA TRANSFERS. 
DESERIALIZES NRZ DATA. 
WHEN USING 8460, CON- 
FORMS TO STD 506, SMD, 
ESDI & SCSI (SASI) & IPI 


8460 HAS DATA SYN- 
CHRONIZER AND MFM 
SEPARATOR AND PHASE- 
LOCK PLL ONLY; 8465/1/2 
HAVE OTHER FEATURES 


DISK PULSE DETECTOR 
ON-CHIP DIFFERENTIAL 
GAIN CONTROLLED 
AMPLIFIER, DIFFEREN- 
TIAL COMPARATOR 
GATING CIRCUIT, OUTPUT 
PULSE GENERATOR, 
SIGNED FOR HIGH-DEN- 
SITY DRIVES USING 
PLATED MEDIA & THIN- 
FILM HEADS 


EFFICIENT CODING GIVES 
30% MORE DATA FOR 
SAME FLUX CHANGES 
PER IN. REQUIRES 8462 
FOR 2, 7 SYNCH AND 
DECODE 


8450 HAS DATA SYN- 
CHRONIZER & PHASE- 
LOCK PLL ONLY. 8451/55 
HAVE OTHER FEATURES. 
8455 PREVENTS FALSE 
LOCK. 8451 PREVENTS 
FALSE LOCK & QUAD- 
RATURE LOCK BUT ONLY 
FOR HARD-SECTOR DRIVE 


FLOPPY-DISK DATA 
SEPARATOR & WRITE 
PRECOMPENSATION, FOR 
NEC 765, INTEL 8272, WD 
179X, NATIONAL 8466 


FULL-FEATURED FLOPPY 
CONTROLLER INTENDED 
FOR EASY USE. SOFT- 
WARE COMPATIBLE WITH 
NEC 765, INTEL 8272, WD 
179X & NATIONAL 8466 


SINGLE-CHIP CONVERTS 
FROM uP BUS TO SCSI 
BUS. HAS INTERNAL pP & 
ROM & DOES LOGICAL-TO- 
PHYSICAL ADDRESS 
TRANSLATIONS IN 150 
uSEC. 33C93 HAS 48 mA 
DRIVERS 


WINCHESTER-DISK-CON- 
TROLLER CHIP SET. SOFT- 
WARE COMPATIBLE WITH 
2010-05 


PROVIDES SIGNIFICANTLY 
HIGHER TOLERANCE TO 
BIT JITTER 


READ/WRITE SUPPORT, 
COMPATIBLE WITH NEC 
765A FLOPPY-DISK CON- 
TROLLER . 


ALL STANDARD FLOPPY- 
DISK SIZES 


HARD & FLOPPY DISKS, 
(ALSO QIC-36 MAG TAPE) 


CMOS FOR LOWER 


POWER. COMPATIBLE 


WITH 9224 
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d signt for sore eyes. 








NEC Plasma Displays 





cut operator fatigue and 








PC dimensions down to size. 








The personal computer revolu- 
tion faces problems, especially 
in offices. Eye fatigue plagues 
operators, while CRT displays 
take up ever more office space. 

That's why smart OEMs are 
now turning to flat-panel displays. 
Easy-on-the-eyes NEC plasma 
displays rate as a top contender 
for several good reasons. 

Our full graphic modelisa 
mere 1.4-inch in depth, so true 


CC 


Computers and Communications 


EDN March 20, 1986 


desktop and full-screen portable 
PC systems can be realized. 

A comparable CRT would obtrude 
more than 13 inches. 

More important, Images are 
clear and solid. There is no flicker, 
glare, distortion or blur because 
all dots are individually accessed 
and illuminated in soft neon orange. 
Unlike LCDs, NEC plasma displays 
have a very wide viewing angle— 
over 120 degrees. Service life is 
more than 30,000 hours (80,000 hours 
for glass alone). 

Models in three formats—512 x 
256-pixel, 640 x 200-pixel and 
640 x 400-pixel—are available with 
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complete driver electronics and 
TTL level interface. We welcome 
custom designs. 

NEC plasma displays are also 
the sure way to upgrade displays 
for data terminals, instrumentation 
and test equipment. Call or write 
for more information today. 


For further information, please contact: _ 





World Products, Inc., (U.S. distributor) 
19678 8th Street East, Sonoma, CA 95476, 
P.O. Box 517, USA. Tel: 707-996-5201. 
Telex:WORLD PROD SNOM 171715. 





NEC Electronics (Europe) GmbH © 7 
Oberratherstr. 4,4000 Diisseldorf 30,West Germany. 


Tel:0211-650301. Telex:8589960 NE D. 





NEC Corporation 
NEC Building, 33-1, Shiba Gochome, Minato-ku, 
Tokyo 108, Japan. 


Tel:Tokyo (03) 454-1111. Telex:NECTOK J22686. 
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Special 
Modes 
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f Iqurot ron 


Plotter 


OLD ah -~ all SOURCE 
RARE t ” 
een 2 + 
use 7 
thts 7 


EXTERNAL 


250 ¥ OR MAK 





4-1 326: MHz 


RSOR 
VOUTAGE 





125 MHz BW; 100 MS/s ADCs; 5 GS/s Interleaved Sampling; 128 k Waveform Memory; _ 
+ 1% Accuracy; Summation and Continuous Averaging; Arithmetic Processing; Fully Programmable. 


TIME RESOLUTION. Ultra-precise timing measurements — often needed 

in digital circuit design, lasers, radars, PCM, fiber optics, ultrasound i) tale) 
— demand the LeCROY 9400’s 40 psec time resolution. No other scope 
meets this standard, set by the 9400’s crystal-controlled time base, 

uniquely precise 100 MS/s ADCs, deep 32 k memories per channel and 
sophisticated cursor facilities. And 32 k words/ch of memory permit seg- 


NT 


mentation into 8 up to 250 partitions while still maintaining horizontal reso- at renee 
lution similar to common DSOs. Z a ee ees 

| : EF 120,;7 t Ew4 >. . 
ACCURACY. Time measurements can be done with 0.002% f= [over 0] ¢- (o3V am Mal=) ate ee acs ai , 


vertical accuracy of a standard 9400 is + 2% or optionally even + 1%. 
This means the 9400 is as much as 3 times more accurate than any other 
scope today. 


For detailed inspection of your acquired waveform, the 9400 features the 
exclusive Dual Zoom mode for up to 100 times expansion. Dual Zoom eT ies 
you two expanded traces per signal source - and when you increase the 
x-factor, precision and resolution improve, not deteriorate as in DSOs with 
shorter record lengths. 


DISPLAY. The extra-high-resolution large display does full justice to the 
9400's exceptional precision. Vector graphics, unlike raster scans, show 
continuous traces, finely detailed, razor sharp, without jaggies. The 

1,000 x 1000 point resolution even exceeds that of a normal analog scope. Top: Dual zoom and time cursors are applied to measure 


* And there is much more to say about this versatile and cost effective delay agian double pulses with 100 ps resolution and 
($ 9900 base*) DSO. Call us now...for details and a demonstration!! 0.002% precision. 
| “USA price list only. Middle: Channel 2 is segmented in 15 partitions of 2,000 


words each. Expansion of event+3 appears on top. 
: Below: A 10 ns wide pulse is digitized with 5 Gs/s 
interleaved sampling speed. Expansion to 2 ns/div shows 
: . Outstanding time and screen resolution. | 
700 S. Main St., Spring Valley NY 10977, (914) 578-6038: Geneva, Switzer- 
land, (022) 823355; Heidelberg, West Germany, (06221) 49162; Les Ulis, 
France, (1) 6907-3897; Rome, Italy, (06) 320-0646: Botley, Oxford, England, 


(0865) 727275. 
Representatives throughout the world. 


Circle 48 for Demonstration \Ofi coi l- mac ln ie) ailaliolauit-lilele 
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3A DISK CONTROLLERS (continued) 




















4 





ST-506 
HARD DISK 


ANALOG/DIGITAL CMOS $12.25 | HIGH-PERFORMANCE 
DATA SEPARATOR 24-PIN NOW |CMOS 
(SELF-ADJUSTING) 


| 
| AMD ON-CHIP DMA NMOS $110 | FLOPPY- OR HARD-DISK 
68-PIN 2Q86 | CONTROLLER 





























_ | MOTOROLA 24M BPS ST-506/412 73-BIT DETECT 
: TO DISK, SMD 33-BIT CORRECT 
25M ESDI TWO 522-BYTE DATA 
BYTES/SEC BUFFERS 
VIA SCSI 







5.25, 8-IN. a DUAL DENSITY, MUL- | NMOS +5V $8.20 | SIMILAR TO NEC, pPD 
FLOPPY TIPLE SECTOR 40-PIN a 765A AND INTEL 8272 
4 
8 MHz SONY 3.5-IN. DUAL DENSITY, MUL- | NMOS +5V $8.20 
FLOPPY TIPLE SECTOR 40-PIN NOW 


10 MHz SA1000 COMBINED HARD- NMOS +5V $50 HIGH-LEVEL COMMANDS 
10M BPS raed 48-PIN 1Q86 | FOR CONTROL OF HEAD 
50 


ROCKWELL | 
ZILOG 
| ROCKWELL | 


| sienetics | 


| SIGNETICS 
















PORTS MFM, DATA 
FORMATS 


20-MHz COMPOSITE | BIPOLAR $12 | DISK PHASE-LOCKED 
DATA RATE +5V NOW | LOOP FOR 68454 
20-PIN 
ON-CHIP ECC & DATA | CMOS +5V $50 8- & 16-BIT BUS INTER- 
pity NOW | FACE 
52- 


& FLOPPY-DISK CON- 
TROLLER, SUP- AND OTHER FUNCTIONS 
4,6,8 SMD, ST, 
MHz MFM, 4 NRZ 










68000 —_—s| HITACHI 
—  ~C BUFFER, 22 HIGH- 
LEVEL COMMANDS 





| NCR 10 MHz SCSI 8-BIT PORT WITH 10 NMOS +5V $27.75 | SCSI PROTOCOL CON- 
_ CONTROL LINES. 48-PIN NOW | TROLLER (COULD ALSO 
10 MHz SCSI 8-BIT PORT WITH 9 NMOS $11.20 | HAVE BEEN IN TABLE 1A, 
CONTROL LINES & 40-PIN NOW | BUT PUT HERE BECAUSE 
48-mA BUS DRIVERS. SCSI OFTEN ASSOCIATED 
10 MHz SCSI 8-BIT PORT WITH 9 NMOS $17.90 | WITH DISK PERIPHERALS) 
CONTROL LINES & 48-PIN NOW 


DIFFERENTIAL PAIR 


NA = NOT AVAILABLE 
— = NOT APPLICABLE 
SPACE LIMITATIONS PREVENT INCLUSION OF ALL AVAILABLE DEVICES. CONTACT MANUFACTURERS FOR MORE INFORMATION. 


3B SERIAL TAPE CONTROLLERS 


DEMAND FOR STREAMING TAPES FOR HARD-DISK BACKUP HAS CAUSED A REAWAKENING OF INTEREST IN THIS CATEGORY. INTERPRET HIGH-LEVEL READ, WRITE, 
AND SEARCH COMMANDS ISSUED BY pP AND GENERATE DETAILED MOTION-CONTROL SIGNALS. ALSO CONVERT PARALLEL DATA FROM uP BUS TO SERIAL FORMAT, 
SOMETIMES PROVIDING ERROR DETECTION. SOME INTEREST IN HAVING STANDARD BUSES LIKE SASI, SCSI, ETC. 


_PATIBILITY 


GENERAL | SMC QIC-36 TAPE, COMPLETE MAG- NMOS +5V .25| CAN BE USED FOR TAPE 
=) «~3G/AMI ST-506 DISKS NETIC MEMORY 40-PIN CERDIP, OR DISKS. BEING USED 
- CONTROLLER. BUILT- | PLASTIC, SUR- FOR HARD-DISK BACKUP 
IN DMA, ECC FACE MOUNT TAPES) (STREAMING 


GENERAL INTERPRETS SASI NMOS +5V MOTION CONTROL & 
. HOST COMMANDS, 40-PIN N BUFFER MANAGER. 
& DOES ERROR USED WITH 24C02 R/W 
PROCESSING, FORMATTER 
DIAGNOSTICS 


READ AFTER WRITE READ/WRITE FORMAT- 

VERIFICATION. SUP- N TER. USED WITH 2401 

PORTS 8k-BYTE MOTION CONTROL. 

BUFFER DIRECT INTERFACE TO 
DATA SEPARATOR 


NA = NOT AVAILABLE 
— = NOT APPLICABLE . 
SPACE LIMITATIONS PREVENT INCLUSION OF ALL AVAILABLE DEVICES. CONTACT MANUFACTURERS FOR MORE INFORMATION. 


3C CRT CONTROLLERS 


ACCEPT SETUP COMMANDS FROM pP THAT DEFINE DESIRED DISPLAY (USUALLY A RASTER TYPE) AND THEN IMPLEMENT AND MAINTAIN THE DISPLAY AUTOMATI- 
CALLY. FUNCTIONS OFTEN INCLUDE FORMATTING DATA FROM pP BUS FOR VIDEO PRESENTATION TO CRT, USING CHARACTER-GENERATING CHIP IF REQUIRED. TEXT 
AND GRAPHIC MODES. AS WITH DISKS (TABLE 3A), STANDARDS ARE EMERGING. 


PARADISE CMOS +5V $19.50 | VIDEO CONTROLLER, PROVIDES 
(VIA 40-PIN 5 MANY OF FUNCTIONS NEEDED FOR 
LS! LOGIC IBM PC MARKET, INCLUDING MODES 
FOUNDARY) FOR PLANTRONICS & HERCULES. 
. SUPPORTS EXTERNAL COLOR SIMU- 
LATION FOR MONO 
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3C CRT CONTROLLERS (continued) 











NMOS +5V 
68-PIN 
PLCC 







VIDEO MEMORY. CONTROLS DRAM, 
VIDEO RAM, & CRT 


COLOR PALETTE SUPPORTS GRAPH- 
ICS SYSTEMS HAVING UP TO 4 
COLOR PLANES & ALLOWS 16 OF 
4096 COLORS TO BE DISPLAYED 

AT ONCE 


$249 | HIGH-PERFORMANCE 32-BIT »P OPT- 
NOW | IMIZED FOR GRAPHIC DISPLAYS. 
HAS AN ON-CHIP INSTRUCTION 






YES 
CURSOR 


$31 PROVIDES EXTERNAL HOST uP WITH 
NOW | VIRTUALLY UNLIMITED ACCESS TO 





CACHE & GENERAL-PURPOSE 
INSTRUCTION SET WITH COMPLEX 


YES NMOS +5V 
22-PIN 
YES YES 
PixBIT 
| FIELD MANAGEMENT 
$16.03 | HARDWARE ASSIST FOR BIT- 
NOW | MAPPED GRAPHICS. (ALSO IN 
TABLE 1D) 


LINES, ARCS, | YES HMOS $35 | HARDWARE DRAWING ENGINE 
ETC 40-PIN NOW | (NEC IS PRIME SOURCE) 
YES YES HMOS | $84.50 | GRAPHICS & HIGH-PERFORMANCE 
; 68-PIN NOW | TEXT MANIPULATION ON SAME DIS-. 
10 MHz PLAY. DMA. TABLE-DRIVEN LINKED 
(CHAR) LIST DATA STRUCTURE 
-144.5MHz| YES YES NMOS +5V___| $31.25 | 1-CHIP VIDEO STORAGE & DISPLAY 
68-PIN NOW |DEVICE (VSDD) TARGETED AT LOW- 
PIXELS & 512 COST TERMINALS & PERSONAL 
| VERT LINES) | COMPUTERS (NAPLPS STD) 
4,6,8 256x256 | YES 4096 x 2, CMOS +5V_ | $55 __| DISPLAY FORMAT IS 256 LINE/FRAME 
MHz x 32 4096 BLOCK 48-PIN NOW |x 256 CHAR/LINE x 32 ROW/CHAR 
BIT 
GRAPHICS | 









(640 HORIZ 












HITACHI 










6800 HITACHI 1-2 MHz| YES $2.50 |AN INDUSTRY STANDARD. 
oo MOTOROLA | $4 G/AMI SAYS ITS PART HAS ADDI- 
G/AMI : 2-4 MHz NOW | TIONAL FEATURES 








$56.60 | CHIP SET FOR BIT-MAPPED OR 
(PER |OBJECT-ORIENTED SYSTEMS. 
OBJECT DEFINITION & MANIPULA- 
TION, COLLISION DETECTION, X/Y 
CAPTURE & INTERRUPT, 32 OF 4096 
COLORS, VIS/VIRT SCREENS 


SUPPORTS 4k x 4k VRAM FRAME 
BUFFER, 8 BITS PER PIXEL. VDI/CGI 
SOFTWARE AVAILABLE (GSS, $175). 









MOTOROLA | 
68000 | MOTOROLA 


6502. | ~ROCKWELL 


~ | ROCKWELL 
ae 












GENERAL 


<< 
mm m 
no on 







— aa ~ 
: 8157 | 125 MHz 


| AMD | 


GENERAL 63 MHz | — ES 


14MHz | YES 
600 x 400 
PIXELS 
12.5-16 | YES YES VECTOR 
MHz 
HIGH-PERFORMANCE RASTER & 
VECTOR FUNCTIONS TO ANSI 
STANDARD 
3.7MHz | YES YES YES, YES, NMOS +5V | $5.50 | PIN COMPATIBLE WITH 6845. TRANS- 
2-8 MHz CHAR BOTH CMOS NOW | PARENT ADDR INTERLACE, DRAM 
, 40-PIN REFRESH | 
28 MHz | YES YES | YES NMOS +5V | $32 | HI-END VIDEO GEN: FULL VIDEOTEX 
40-PIN NOW | (VTX), TELETEX (TTX) GRAPHICS. 
DRAM INTERFACE. 4096 COLOR. N 
. AMER PRESENTATION LEVEL PRO- 
TOCOL SYNTAX (NAPLPS). RGB 
OUTPUTS 
| 4,6,8 YES YES TEXT ONLY | CURSOR FOR ALPHANUMERIC USE. SUP- 
| MHz PORTS UP TO 132 CHARACTERS, 
SPLIT-SCREEN SOFT SCROLL, 
WINDOWING & CHARACTER 
ATTRIBUTES. ON-CHIP DMA 
BIPOLAR $12 | VIDEO-SYSTEM CONTROLLER, 
48-PIN NOW | SUPPORTS CHARACTER ATTRI- 
BUTES & OUTPUTS VIDEO IN 
ANALOG OR DIGITAL 
DISPLAY REFRESH CONTROLLER. 
SUPPORTS MEMORY REFRESH, 
VIDEO REFRESH & MEMORY 
ARBITRATION. 8150A SUPPORTS 
VRAMs & DRAMs 
BIPOLAR $64 | GRAPHICS COLOR PALETTE. 256 x 8 
40-PIN NOW | COLOR MAP PLUS DAC FOR ECL/TTL 
— SYSTEMS 
GENERAL | AMD VIDEO SHIFT REGISTER (16-BIT, 
Oo 20-BIT) WITH READBACK. 
_ VIDEO DATA SERIALIZER 
(16-BIT) TTL IN, ECL OUT 
BIPOLAR $34.60 | VIDEO TIMING CONTROLLER PRO- 
28-PIN NOW | VIDES SYNCH & TIMING SIGNALS 
-_ BIPOLAR $42.65 | 3-GUN COLOR PALETTE. COLOR MAP 
48-PIN 2086 | 64x 13 PLUS 3 DACs 





< 
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~ FAST ENOUGH 





You can have the fastest system 
one day, and be passed the next. Or 
you can do something about it. 

Like go with the company that 
makes the fastest I/O controllers in 
the business. 

Adaptec. 

Our ACB-5500 and ACB-5580 
controllers can boost your system’s 
throughput by up to 137 percent. 
And since they're based on SCSI, 
they offer unlimited flexibility. 


© 1985, Adaptec, Inc. 
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The ACB-5500 is the performance 
leader for ST506/ST412 drives. While 
the ACB-5580 is the only Multi- 
threaded SCSI controller fast enough 
to handle SMD drives. (Yet costs 
about $700 less than a dedicated bus 
controller.) 

Both boards offer Multithreaded 
1/O.Which means you can run up to 
four drives concurrently with true 
overlapped operation. You can even 
upgrade from ST506 to SMD with- 


CIRCLE NO 130 


out having to rewrite your I/O driver. 

So for our latest benchmarks and 
a brochure, call 408/946-8600, ext. 
400. Or write Adaptec, 580 Cotton- 
wood Drive, Milpitas, CA 95035. 

Of course, we should warn you 
that someday someone will build 
controllers even faster than these. 

In fact, were already working 
on them. 


adapiec 
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HIGH REL, 
HIGH TEMP, 
HIGH PERFORMANCE 


SWITCHMOS 
Te POWER MOSFETS 


© Custom, Isolated or Standard Package Styles 

© Chips or Wafers; Gold or Chrome-Nickel-Silver 
backside metalization 

Chips mounted on Alumina or BeO Chip Carriers 
Lower on-resistance 

Faster switching speeds 

90 Volts to 500 Volts (drain to source) 

1 Amp to 50 Amps (drain currents) 

Hexagonal structure with polysilicon gate 
Exceeds applicable MIL-Std requirements 


Solitron’s new SWITCHMOS Power MOSFETs deliver improved current ratings 
and faster switching speeds. The advanced characteristics of SWITCHMOS 
technology allows a wide variety of standard Packages as well as isolated and 
custom types. Chips and wafers are also available to designers who wish to 
obtain greater reliabilty and performance in hybrid circuitry. 





T0-228AA 











A high density circuit design enables SWITCHMOS devices to achieve a very 
low on-resistance characteristic. State-of-the-art processing techniques are 
used to ensure superior reliability of the devices which enables them to pass 
high temperature reverse bias (HTRB) and high temperature gate bias (HTGB) 
Stress testing. | 
Our SWITCHMOS technology gives you more choices for designing your next 
generation of circuits or systems. It meets all your application needs for switch- 
ing power supplies, motor controls, amplifiers, inverters, choppers and voltage 
regulators. Contact us today for literature and samples by calling our 
Sales Department toll-free in California (1-800-854-2021) or 

Florida (1-800-327-8462). 


oe \olitron 


DOEVICES, iNC. 


8808 Balboa Ave. e San Diego, CA 92123 © (619) 278-8780 © TWX: (910) 335-1221 
1177 Blue Heron Blvd. © Riviera Beach, FL 33404 (305) 848-4311 e TWX: (510) 952-7610 - 
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75 MHz 
200 MHz 


BIROLAR 





NA = NOT AVAILABLE 
— = NOT APPLICABLE 
SPACE LIMITATIONS PREVENT INCLUSION OF ALL AVAILABLE DEVICES. CONTACT MANUFACTURERS FOR MORE INFORMATION. 


3D KEYBOARD AND/OR DISPLAY INTERFACES 


20MHz | YES YES YES YES CMOS 
144-PIN 
NATIONAL 12-18 YES YES YES YES NMOS +5V_ | $24.20 
MHz 48-PIN NOW 


VIDEO DATA ASSEMBLY FIFO (TTL) 
SUPPORTS PANNING & HARDWARE 
WINDOWING 


QUAD PIXEL DATA FLOW (QDPM) 
GENERATES TEXT & GRAPHICS. 
DRAWS VECTORS, CIRCLES, LINES. 
SUPPORTS GKS, NAPLPS. CASCADA- 
BLE & HANDLES 4k x 4k MEMORY OR 
4k x 2k 


1-CHIP C 8048 CORE ENHANCED SO 
THAT IT CONTAINS MOST OF FUNC- 
TIONS NEEDED FOR CRT TERMINAL 


UNBURDEN THE MAIN .P FROM THE TIME-CONSUMING TASKS OF SCANNING KEYS, EXCITING DISPLAYS, AND PERFORMING THE NECESSARY CODE CONVERSION. 


ALSO HELPFUL FOR CUTTING DOWN CABLE COMPLEXITY IN MODULAR KEYBOARDS AND DISPLAYS. 


SUPERTEX 
SUPERTEX 















16 LINES PER CHIP EL OR 
PLASMA, DOT MATRIX, CAS- 
CADABLE 
















64 LINES PER CHIP EL OR 
PLASMA, DOT MATRIX, CAS- 
CADABLE 


48 LCD SEGMENTS DRIVEN 
BY MASTER & 44 ADDI- 

TIONAL LCD SEGMENTS BY 
EACH SLAVE 


4 x 7-SEGMENT LED CHAR- 
ACTERS WITH DECIMAL 
POINT 


33 LCD SEGMENTS, BARS 
OR DOTS. MAY PARALLEL 
MORE DEVICES TO 

INCREASE SEGMENTS 


FOR DRIVING HIGH- 
VOLTAGE DICHROIC LCDs 
UNDER pP CONTROL. 

38 SEGMENTS PLUS 
BACKPLANE CASCADABLE 
USING 4520A & 4520Bs. ON- 
CHIP OSC FOR GENERAT- 
ING BACKPLANE AC 


| 48-DOT STATIC DRIVER CMOS +5V $4.25 
NOW 
| 8MHz 32-DOT ROW DRIVER CMOS +5V $3.95 
NOW 
80-DOT ROW/COLUMN CMOS +5V $5.50 

NOW 


DRIVER 


| 380 kHz 16-DOT OR 40-COLUMN CMOS +5V___| $6.25 
2 DRIVER/CONTROLLER NOW 

























| 41 MHz DOT-MATRIX CMOS +5V__ | $9.50 
CONTROLLER NOW 
| 41 MHz DOT-MATRIX CMOS +5V $15.50 
CONTROLLER NOW 


NMOS +5V | $7.30 
40-PIN NOW 
NMOS +5V__ | $7.30 
40-PIN NOW 
NMOS +5V__ | $7.30 

NOW 


28-PIN 
$2.50 


NOW 


INTERSIL 4-DIGIT, 7-SEG BCD INPUT, |CMOS 
DECODED DIRECT-DRIVE /|40-PIN 


OUTPUT 
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SHADE COLUMN DRIVER, HV02 IS 
250V, 16-CHANNEL ROW DRIVER 


HV03/05 IS 64-CHANNEL 90V COLUMN 
DRIVER. HV04/06 IS 64-CHANNEL 300V 
ROW DRIVER 


SERIAL I/O. MASTER DRIVES 

12 FRONT & 4 BACKPLANES FOR 48 
SEGMENTS. SLAVE DRIVES 44 ADDI- 
TIONAL FRONT PLANES 


SERIAL INTERFACE 


SERIAL INTERFACE 


DRIVER FOR LIQUID-CRYSTAL 
& FLAT-PANEL DISPLAYS & ALSO 
PRINT HEADS 


6222 IS CONTROLLER 


DUTY CYCLE 1/2 TO 1/250 
HD6845 SOFTWARE COMPATIBLE 1/100 
DUTY CYCLE 


PIN COMPATIBLE WITH KR3600, STD 
ASCII CODE 


ASCII CODE OUT, CAPS LOCK 
& AUTOREPEAT 


ASCII CODES SERIAL OUT, CAPS LOCK 
& AUTOREPEAT 


7211 IS LCD DRIVER. 
7212 IS LED DRIVER 
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3D KEYBOARD AND/OR DISPLAY INTERFACES (continued) 



















INTERSIL 8-DIGIT, 7-SEG COMMON 
CATHODE OR COMMON 
ANODE LED, 8 x 8 RAM. 
CAN POWER DOWN TO 2V 


& RETAIN DATA 


4 TO 1012 CHAR, 7 TO 16 
SEG, ALPHANUMERIC LCD 
DRIVERS, FLAGS 


LCD DOT-MATRIX CON- 
TROLLER/DRIVERS, CHAR 
FONT UP TO 6x 10 DOTS, 
120 CHAR RAM, 4 USER- 
DEFINED CHARS 


DIGIT & SEGMENT DRIVERS. MUX 
28-PIN SCAN, DIRECT »P INTERFACE 




















INTERSIL CMOS $5.25 SERIAL, PARALLEL & ASCII INPUT. 
40-PIN NOW CASCADABLE, AUTOSCROLL 


CMOS $5 DIRECT uP INTERFACE, FULLY CAS- 
40-PIN NOW CADABLE, MUXED PARALLEL BUS 




















INTERSIL 











INTERSIL — _ 8 CHAR x 14 OR 16 SEG, CMOS $7 MUXED LED DRIVER, 6-BIT PARALLEL 


ALPHANUMERIC 40-PIN NOW ASCII INPUT, FULLY CASCADABLE 








NA = NOT AVAILABLE 
= NOT APPLICABLE 
SPACE LIMITATIONS PREVENT INCLUSION OF ALL AVAILABLE DEVICES. CONTACT MANUFACTURERS FOR MORE INFORMATION. 


3E LAN CONTROLLERS 


LAN (LOCAL-AREA-NETWORK) CONTROLLERS PROVIDE THE PROTOCOL MANAGEMENT FOR THE INTERCONNECTION OF COMPUTERS AT FAIRLY HIGH SPEEDS AND 
AT DISTANCES OF ABOUT A MILE. COLLISION-DETECTION AND TOKEN-PASSING SCHEMES AS WELL AS OTHERS ARE INCLUDED. SEE ALSO TABLE 1B. 


_ BEY SEERA ONE 







| com 


NMOS +5V $64 ETHERNET, CHEAPERNET CONTROL- 
48-PIN NOW LER; WORKS WITH 7992 SERIAL CHIP & 
7996 TRANSCEIVER. MOSTEK IS QUES- 
TIONABLE SOURCE 


ETHERNET SERIAL INTERFACE 
ADAPTER (SIA). TO WORK WITH 7990 
CONTROLLER. MOSTEK IS QUESTION- 
ABLE SOURCE 


BIPOLAR $23.90 | ETHERNET, CHEAPERNET TRANS- | 
20-PIN NOW CEIVER. WORKS WITH 7990 & 7992 
BIPOLAR $13.65 | UNIVERSAL NETWORK TRANSCEIVER 
24-PIN NOW (FOR LOW-SPEED NETWORKING) 


NMOS +5V $36 UNIVERSAL 802.3 LAN CONTROLLER, 
40-PIN 2Q86 FOR IBM-PC, ETHERNET & S-LAN. CAN 
RUN SLOWER TO REDUCE CABLING 
COSTS 


IEEE 802.3, WITH SAID TO BE ONLY LAN CONTROLLER 
PROGRAMMABLE PARAM- THAT SUPPORTS ETHERNET, CHEAP- 
ETERS, BUS MASTER. CAN | 48-PIN ERNET, IBM PC NETWORK, STARLAN 
INTERFACE AS COPRO- BASE & BROADBAND 

CESSOR TO 80186/88 Ps 


SERIAL INTERFACE TO 
IEEE 802.3 (ETHERNET) 
CABLE 






JER FEATURES 


IEEE 802.3 ETHERNET LAN 
SPECS. DMA TO 24-BIT 
ADDRESS SPACE 








IEEE 802.3 ETHERNET LAN 
MANCHESTER ENCODER/ 
DECODER. GUARANTEED 
~— 275 & —175-mV CARRIER 
DETECTION LIMITS 


IEEE 802.3 ETHERNET LAN 
SPECS. CSMA/CD WITH 
JABBER CONTROLLER & 
SQE TEST 


FOR DRIVING VIA ISOLA- 
TION TRANSFORMER WITH 
MODEM-LIKE INTERFACE. 
32-dB DYNAMIC RANGE 


IEEE 802.3 ETHERNET 
S-LAN. 32-BYTE BUFFER 
MANAGEMENT, DMA & 
PROGRAMMABLE 2- 

OR 6-BYTE ADDRESS 
RECOGNITION 









































ROCKWELL 
INTEL 


INTEL 
INTEL 


INTEL 
INTEL 


NATIONAL 
| NATIONAL | 


NATIONAL 





























MANCHESTER ENCODER/DECODER 
FOR 82586 LAN CONTROLLER 









10M BPS 
10M BPS 


a BPS 
aM BPS 


PROVIDES TRANSMIT, RECEIVE & 
COLLISION DETECT. PART OF 82586, 
82501 CHIP SET 





TRANSCEIVER CONFORM- 
ING TO IEEE 802.3. CAN 
DRIVE 50M CABLE 


LOWER-SPEED IEEE 
802.3 CONTROLLER WITH 
NRZI & MANCHESTER 
ENCODER/DECODER (2M 
BPS) ON CHIP WITH COLLI- 
SION DETECTION 


2.4MBPS_ | 4kx 8 ROM, 192x8 RAM, 
(EXTERNAL | 4x (8) PORTS & 2 x (16) 
CLOCK) TIMERS. 0 ROM 




















SUPPORTS IBM PC NETWORK, STARLAN 
(IEEE 802.3). INTERFACES DIRECTLY TO 
80186/88 Ps 













IS 8051 ~C WITH ON-CHIP SDLC 
CONTROLLER 


8344 IS ROMLESS VERSION 


: 1M 10M IEEE 802.3 CONTROLLER | CMOS +5V_ | $50 3-CHIP SET FOR ETHERNET OR 
48-PIN NOW | CHEAPERNET 

1M—10M IEEE 802.3 BIPOLAR $25 DIGITAL PLL WITH HIGH JITTER 

BPS ENCODER/DECODER 24-PIN NOW | TOLERANCE 


1M-—10M IEEE 802.3 TRANSCEIVER _| BIPOLAR $26 SINGLE-CHIP TRANSCEIVER FOR 
BPS 16-PIN NOW ETHERNET/CHEAPERNET 
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Buy an HP logic analyzer 
or digitizing oscilloscope. 


Get an HP ThinkJet Printer FREE: 





HP announces a great package deal. 

Order an HP 1630/31 logic analyzer or any 
HP 54000 series oscilloscope before June 30, 
1986, and you'll receive an HP 2225A ThinkJet 
Printer and an HP-IB interface cable at no 
charge. It’s a $4957 value absolutely free* So 
if you’ve been waiting to buy a new HP logic 
analyzer or digitizing oscilloscope, now is 
the time! 


Instant hardcopy! 

‘Team up an HP ThinkJet with your HP logic 
analyzer or digitizing oscilloscope and you’ve got 
a fast route to high quality printed output. Use 





Stes 
ee or oes 
Comes’ PRES | 





the combination to document test results and 
instrument setups, with print resolution as great 
as your scope or logic analyzer’s display. And do 
it all at the push of a single front panel button. 
What a timesaver! 


Call HP today: 1-800-835-5577. 

Don’t wait. This offer wraps up June 30, 1986. 
Call between 8:30 am and 5:00 pm MDT for 
more information on the free HP ThinkJet offer. 
In Colorado, call 590-3490 collect. Or contact 
your local HP sales office listed in the telephone 
directory white pages. Ask for the electronic 


instruments department. 


*Promotional discount equals the value of the HP 2225A ThinkJet Printer. 
Offer subject to local conditions. 


TUSA list price only. 





HEWLETT 
PACKARD 
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Now you can have it both ways. 
Fast. Cool. 


Our new FCT CMOS family replaces 
the memory interface elements of the 
54F/74F (FAST) series. Our new AHCT 
family replaces these same devices in 
the ALS series. Both provide the speed 
and output drive of bipolar—but do so 
at a fraction of the power. Less power, 
less heat, longer life. 

Packaging. Minimize your power 
supply and cooling requirements but 
still have high speed and output drive 
in 20-pin LCCs (decoders are 16-pin). 
Also in JEDEC standard 20-pin DIPs. 


CEMOS is a trademark of Integrated Device Technology, Inc. 


FAST is a trademark of Fairchild Camera and instrument 
Corporation. 





This unique combination of speed 
and output drive with low power is 
achieved with our advanced, stepper 
aligned, dry etched CEMOS™ II process. 


Interfacing. Our FCT and AHCT 
parts are specified on the inputs and 
outputs to interface with either TTL or 
CMOS devices. You don't need to buy 
one part for CMOS and a different part 


_for TTL. Here are the specs: 


LJ Inputs. 5yA max input current levels 
are substantially lower than bipolar. 


CL] Outputs. 
Com’| FCT = 48—64mA 
Mil FCT = 32—48mA 
Com’! AHCT = 24mA 
Mil AHCT = 12mA 








IDT54/74 FCT 

and AHCT Introduction 
Registers 
574 Now 
374 Now 
Zis Now 
299 Now 
Sti Now 

534 NOW Be 
Latches eee 
573 Now \essieese 
3/3 Now ace, 
§33 Now 
Buffers 
240 Now 
244 Now 





Transceivers 

245 Now 
645 Now 
640 Now 
Decoders 

138 Now 
139 Now 
Comparators 

<4 Now 
Carry look ahead 
generators 

182 Now — 


Military. Tested to MIL-STD-883C, 
Class B, Methods 5004 and 5005. 


May we be of assistance? 

Call today for our catalog on CEMOS II™ 
Subsystems, Memory Interface Logic, 
Digital Signal Processing Circuits 
(multipliers, MACs and FIFOs), and 
Static RAMS. 


Leading the CMOS Future 


Integrated 
Device Technology 
Subsystems Division 


3236 Scott Blvd. 

Santa Clara, CA 95054-3090 
(408) 727-6116 

TWX 910-338-2070 














spt om 





































IEEE 802.5 TOKEN-PASSING 
RING, HANDLES ALL LAN 
ADAPTER FUNCTIONS, 
INCLUDING MEDIA ATTACH 
(TWISTED PAIR), BUFFER- 
ING & MANAGEMENT, 
PROTOCOL PASSING, & 
ATTACHING SYSTEM 
INTERFACE 


DEVICES FOR TOKEN-PASSING-TYPE 
LAN DEVELOPED WITH IBM TO IBM 
SPECS, WHICH WERE SAID TO BE BASIS 
FOR IEEE 802.5 STANDARD 


















22-PIN 
BIPOLAR +5V 
20-PIN 









GENERAL | TI 380 5M BPS 
68000, . 
lc 3 
(MAP) | MOTOROLA} 6818 


(MAP) | MOTOROLA} 


IEEE 802.4 MEDIA ACCESS 
CONTROL, WHICH MAP 
SPECIFIES AS LAYER 2. 
PERFORMS FRAME FOR- 
MATTING & TOKEN 
MANAGEMENT. INCLUDES 4 
eh CHANNELS & 40-BYTE 
FIF' 


TOKEN BUS CONTROLLER FOR MAP 
(MANUFACTURING AUTOMATION PRO- 
TOCOL) SPONSORED BY GM & BOEING 








































BROADBAND INTERFACE (MACROCELL MACROCELL ARRAY IMPLEMENTATION 
CONTROL CHIP (BIC). CON-| ARRAY) OF DIGITAL PORTION OF IEEE 802.4 
NECTS TO 68824 TBC. 44-PIN BROADBAND PHYSICAL LAYER 
SCRAMBLES/DESCRAM- 


BLES DATA. INSERTS/ 
DELETES KICKER 


Z - 
a _ 
e _ 



















CARRIER MODEM CHIP BIPOLAR NA IEEE 802.4 PHASE-COHERENT CAR- 
(CBM), INTERFACES TO 144-PIN 4Q86 RIER PHYSICAL LAYER. MODULATOR/ 
68824 TBC FOR SINGLE- 






DEMODULATOR 
CHANNEL CARRIER 
NETWORK 

















IERAL 3-CHIP SET FOR MAP FAC- | CMOS NA STARTED OUT AS CUSTOM CONVER- 
TORY AUTOMATION (IEEE | CMOS NA SION OF 3 CONCORD DATA SYSTEM 
802.4) NETWORK CMOS NA BOARDS. CDS SCHEDULED TO RECEIVE 





3Q86 FIRST SAMPLES 1Q86 










SMC 5MHz | 2.5BPS ARCNET (DATAPOINT) NMOS +5V_ | $32.80 | CONTROLLER FOR TOKEN-PASS LOCAL- 
CONTROLLER 40-PIN NOW | AREA NETWORK. 9032 IS COMPANION 
CHIP 
SMC 2.5MBPS | ARCNET(DATAPOINT)COM-| NMOS +5V_ | $16.85 | ENCODES & DECODES ARCNET “DI- 
PATIBLE TRANSCEIVER 16-PIN NOW | PULSES” FOR LAN CABLE AMPLIFIERS. 
| | USED WITH 9026 CONTROLLER 
=T | SMC _ 2.5MBPS | ARCNET (DATAPOINT) HYBRID $45 DRIVES COAX LINE. COMPATIBLE 
HYBRID LINE DRIVER. NA 1Q86 | WITH EXISTING ZENITH LANB. 
ALLOWS BUS CONFIGURA- DESIGNATED HIT (HI IMPEDANCE 
TION OF ARCNET LANs TRANSCEIVER) 


NA = NOT AVAILABLE 
— = NOT APPLICABLE : | | 
SPACE LIMITATIONS PREVENT INCLUSION OF ALL AVAILABLE DEVICES. CONTACT MANUFACTURERS FOR MORE INFORMATION. 





3F POWER DRIVERS AND CONTROLLERS 


MANY OF THESE DEVICES CAN DRIVE THE INDUCTIVE LOADS OF ELECTROMECHANICAL MACHINERY. A NEW EMPHASIS IS TO MAKE THEM SMART, INCORPORAT- 
TC. 


ING SELF-CONTROL AND THE ABILITY TO FEED BACK INFORMATION TO HOST uP, ETC 
$2.92 QUAD MOSPOWER DRIVER, INVERT 
NOW & NONINVERT INPUTS. LOW ON 
RESIST OUTPUTS 


TO 500 mA, TO 95V BIPOLAR $0.57— INDUSTRY-STANDARDS, 7 

16-PIN $0.81 DARLINGTON DRIVERS WITH TRAN- 

NOW SIENT SUPPRESS 
350 mA, 50V BIMOS $0.99 4-BIT LATCHED DRIVER WITH TRAN- 

14-PIN NOW SIENT SUPPRESS 
350 mA, 50V BIMOS $1.81 8-BIT LATCHED DRIVER WITH TRAN- 

22-PIN NOW SIENT SUPPRESS 
5 MHz — 25 mA, 60V BIMOS $1.56 10-BIT SERIAL IN, LATCHED SOURCE 
18-PIN NOW DRIVER 















ILICONIX 









CYCLE). TTL LOGIC 
INPUTS 






AL | SPRAGUE | UGh 


~25 mA, 60V BIMOS $1.95 8-BIT LATCHED SOURCE DRIVER 
22-PIN NOW | 

1.75A,80V BIMOS $2.98 4-BIT SERIAL IN, LATCHED DRIVER 
18-PIN NOW WITH TRANSIENT SUPPRESS 

100 mA, 40V BIMOS $4.34 32-BIT SERIAL IN, LATCHED DRIVER, 
40-PIN NOW LOW SATURATION V | 

~350 mA, 80V BIMOS $2.22 8-BIT SERIAL IN, LATCHED 
16-PIN NOW SOURCE DRIVER WITH TRANSIENT 

SUPPRESS 
5 MHz —120 mA, 50V BIMOS $2.16 8-BIT SERIAL IN, LATCHED SOURCE 
16-PIN NOW DRIVER, LOW SATURATION VOLTAGE 


sn —_— +0.8A, 30V BIPOLAR $1.85 3-CHANNEL FULL-BRIDGE 
. 16-PIN NOW MOTOR DRIVER WITH TRANSIENT 
SUPPRESS 
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GENERAL 


“C-BUS” 
(GLINE 
SERIAL) 


“GENERAL 


156 


3F POWER DRIVERS AND CONTROLLERS (continued) 


GENERAL 


(8-BIT) 


: +2A, 50V BIPOLAR 
SIP 
965W +0:4A, 60V BIPOLAR $5.07 DUAL SOLENOID MOTOR DRIVER, 
: 6-PIN | 1Q86 PWM CURRENT CONTROL 
cS IP 


+0.5A, 40V BIPOLAR 
16-PIN 


50 kHz 13 PUSH-PULL BIPOLAR 
OUTPUTS, 80 mA 5-18V 
BIDIRECTIONAL 18-PIN 
EACH, WITH CLAMP- 
ING DIODES. CAN 
BE PAIRED FOR 
MORE CURRENT 


j2 <5 pSEC TO HANDLE 50V, 250 mA,| CMOS + 
_ SWITCH WITH 12A SHORT CIR- 
| CUIT RATING 
| 10 MHz 16-BIT UP/DOWN | CMOS +5V 
COUNTER. DIRECTION | 28-PIN 
DISCRIMINATOR, FREQ 
OR PULSE-DUR 
MEASUREMENT 


NA 256 SEC INTERNAL DEDICATED | NMOS +5V 
SAMPLING wP EXECUTES PID 28-PIN 
RATE (100k+} COMPENSATION 
RPM) ALGORITHM, USING 32- 
BIT ALU, 16 x 16 = 32 
MULTIPLY (7 »SEC), AND 
ALGORITHM FIRMWARE 


NA = NOT AVAILABLE 
— = NOT APPLICABLE Oo | . 
SPACE LIMITATIONS PREVENT INCLUSION OF ALL AVAILABLE DEVICES. CONTACT MANUFACTURERS FOR MORE INFORMATION. 


—1.5A, 35V BIPOLAR $2.70 QUAD SOURCE DRIVER WITH TRAN- 
a 16-PIN 2Q86 SIENT SUPPRESS 


$2.30 FULL-BRIDGE MOTOR DRIVER, PWM 
NOW CURRENT CONTROL 


$1.70 DUAL FULL-BRIDGE MOTOR DRIVER 
NOW WITH TRANSIENT SUPPRESS 


$2.02 13-BIT SERIAL TO PARALLEL CON- 
NOW VERTER FOR DRIVING LEDs, TRIACs, 


RELAYS, AND STEPPER MOTORS 


POWER DEVICE WITH LOGIC TO 


SAMPLES SIGNAL »P WHETHER SHORTED, 
1Q86, PROD} OPENED, ETC VIA EXTRA FEED- 


BACK PIN . 


IN 87 | 

NA FOR MOTOR CONTROLS: DIREC- 

NA TION, RATE, POSITION MONITORING, 
ETC 

NA 3 


86 


DC-MOTOR POSITION CONTROL 
SERVO THAT ACCEPTS POSITION 
COMMANDS FROM HOST uP. COM- 
PUTES TRAPEZOIDAL TRAJECTORY 





THE ULTIMATE IN FLEXIBLE, POTENTIALLY INTELLIGENT PERIPHERAL CONTROLLERS, THESE DEVICES ARE 1-CHIP »Ps MODIFIED TO SERVE AS SLAVES OF THE 
MAIN «.P. SOFTWARE PREPARATION FOR THEM CAN BE EASIER. FOR THESE CONTROLLERS THAN FOR THE MAIN Ps BECAUSE IN THIS CASE THE SOFTWARE 
REMAINS ISOLATED FROM THE MAIN SYSTEM SOFTWARE. SOME OF THESE DEVICES NOW SELL FOR $1 OR LESS IN HIGH (100k) VOLUMES. BUT THESE DEVICES 
USUALLY SUFFER IN SPEED COMPARED WITH THE DEDICATED SOLUTIONS LISTED ELSEWHERE IN DIRECTORY. SEE EDN pP/yC DIRECTORY (NOVEMBER 28, 1985, 
PG 106) FOR MORE COMPLETE DESCRIPTION. 


- SUPP 


a“ eM - 0.5k x (8) | 32 x (4) 


0.5k x (8) | 32x (4) 
4k x (8) | NA 
64 x (4) 


INTEL B05. 4k x (8) | 128 x (8) 
AMD -80C51 4k x (8) | 128 x (8) 
| 8 4k x (8) | 128 x (8) 

8k x (8) | 128 x (8) 


ZILOG 2k x (8) 256 x (8) | 4x (8) 
4k x (8) 
4k x (8) | 356x(8)| 4x (8) 
MOTOROLA 1 MHz 2k x (8) | 64x (8) 1 x (8) NMOS 
_ . 40-PIN 
MOTOROLA 3.7 x (8) | 104 x (8) 
MOTOROLA | 68Hi 4k x (8) | 176 x (8) 1x (16) 


x (8) | 256x(8)| 41 1x (16) | CMOS 
EEPROM 40-PIN 
52-PIN 
PLCC 


MOTOROLA | 68 2.1 MHz 2k 


$1.26 (1k) | FAMILY OF 4-BIT wCs THAT HAS 
NOW MANY VARIATIONS; THESE ARE 
$2.30 (1k) | JUST A SAMPLE. THE 438N HAS 
NOW 8-CHANNEL A/D 


A POPULAR CONTROLLER 
uC, IT IS WIDELY SECOND 
SOURCED. NEW 16 MHz 80C51 
HAS 500k BPS SERIAL PORT 


ARCHITECTURE FEATURES A 
LARGE NUMBER OF GENERAL- 
PURPOSE REGISTERS IN 

CPU RAM 


$7 ORIGINAL SOURCES MOSTEK 
(5k MIN) & FAIRCHILD HAVE BECOME 
NOW QUESTIONABLE 

6805S2 WITH EXTRA MEMORY & 


EXTRA TIMER. PRICES FOR FAM- 
ILY RANGE FROM $0.50 TO $40 


EEPROM VERSION OF 68HC05C4 


$175 HAS 2 SERIAL PORTS, A/D & 
va LESS) | ENHANCED TIMER 
1Q86 
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_ Most suppliers 
sell their power d 
cretes.SGS is will 








power devices, we're the friendliest. 


We mean business. Just send us your card 
and a note explaining how your company 
uses power discretes. If you qualify, we'll 
send you a free $100-value 9-drawer Power 
Pak case containing 60 of the industry’s 


most popular power discretes. 
Better hurry! We’ve got thousands of 
Power Paks, but they’ll go fast. 


Pre-qual programs, indepth tech notes, 


nationwide distributors and Reps, free 


power discretes -- SGS is backing engineers 
with everything it takes to make your job 


easier. That’s why we’re known as The 
Friendly Power. 


to give them away 
to prove a point: 

We're not just one of 
the biggest suppliers of 





is- 
ing 






SGS SEMICONDUCTOR CORPORATION 


1000 East Bell Road, Phoenix, AZ 85022 (602) 867-6100 
Attn: M.S. 
Send me your Free Power Pak Sample Case, plus 
technical info. | have enclosed my business card 
and a note explaining how I use power devices. 


Have a Friendly Power Rep call. 





Name 





Title Phone 





Company 





Address 














City State Zip 
EDN:3/20/86 Offer expires 45 days from this issue date 


fhe oe oe es oe ee ess sess ss ee es ss 


The Friendly Power is a trademark of SGS Semiconductor Corp. 
© 1985 SGS Semiconductor Corp. 
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Our TO-5 Relay uses less coil power high temperature, high shock and manufacturing know-how to create 


than any other relay in the world. high vibration versions for unusually the world’s best subminiature elec- 

In fact, the sensitive version draws demanding applications. It is avail- — tromechanical and solid state relays. 

only 210 mWof power at rated able in latching versions, in single, If you'd like complete technical 

voltage. And its extremely small size double and 4-pole styles, and in information about our TO-5 Relay, 

permits high board density. hybrid versions with internal diode __ or applications assistance, please 
The TO-5 Relay comes in many and transistor drive. All have excel- call or write today. We're here to 

versions — general sees and lent : rl tok, staan help you. 

sensitive, commercial, military Teledyne has been an industry 

(qualified to “L’ “M” & “P” levels leader for over twenty years. We've “P TELEDYNE RELAYS 

of MIL-R-39016), as well as special used our technical expertise and Innovations In Switching Technology 


12525 Daphne Ave., Hawthorne, California 90250 « (213) 777-0077 

European Hatrs: Abraham Lincoln Strasse 38-42 « 62 Wiesbaden, W. Germany 06121-7680 

Belgium Sales Office: 181 Chaussee de la Hulpe « 1170 Brussels (2) 673-99-88 

U.K. Sales Office: Heathrow House, Bath Rd., Cranford, Hounslow, Middlesex, TW 5 9QQ « 01-897-2501 

CIRCLE NO 135 Japan Sales Office: Nihon, Seimei Akasaka Building « 8-1-19 Akasaka, Minato-Ku Tokyo, 107 Japan (03) 403-8141 








COMMENTS ~ 


EXAMPLE OF NEW CROP OF 
16-BIT CONTROLLER Cs HAS 
8 LEVELS OF FAST INTERRUPT, 
10 BIT A/D 


ROMLESS 1-CHIP pC. BASIC 
(5-BIT) | TI 7000 MODEL 
PRESCALE | 


40 
32 
32 
32 

2 


— 


) 
oe 
8) 1-CHIP w~C. SOFTWARE COM- 
(5-BIT) PATIBLE WITH TI 7000 .C 
8) 


PRESCALE 


OM 
(8) 
( 
> 
4k x (8) | 256 x ( 
EPROM 
PRESCALE RAM 
16k x (8) |128 x (8) | 3 1 x (8) PIGGYBACK VERSION OF TI 
(5-BIT) CMOS 1-CHIP .C WITH UP TO 
PRESCALE 16k-BYTE EPROM 


0 144 x (16) 16/32-BIT COMBINED HIGH- 
(+ EXT) 
1536 x | 144 x (16) 


SPEED CONTROLLER % 
NUMBER CRUNCHER (COULD 
ALSO BE IN TABLE 1D) 
544 x (16) | SERIAL 
(+EXT) | (+EXT) HAS ENHANCED FEATURES 
4k x (16) |544 x (16) | SERIAL BUT LARGER, MORE EXPEN- 
(+EXT) | (+EXT) SIVE CHIP 


2 x (16) NMOS ; ON-CHIP EPROM, SERIAL PORT 


(5-BIT) 40-PIN PLUS 3 TIMERS & 256 BYTES 


SECOND-GENERATION 32010, 


NA = NOT AVAILABLE 
— = NOT APPLICABLE 
SPACE LIMITATIONS PREVENT INCLUSION OF ALL AVAILABLE DEVICES. CONTACT MANUFACTURERS FOR MORE INFORMATION. 





TABLE 5— ANALOG INTERFACES 


EMPLOY A VARIETY OF CONVERSION TECHNIQUES AND HARDWARE-SOFTWARE TRADEOFFS. WIDESPREAD ACTIVITY IN THIS AREA, WITH IMPRESSIVE PRO- 
GRESS ACHIEVING VERY LOW-COST VERSIONS OF WHAT WERE VERY EXPENSIVE FUNCTIONS. MUCH OF CURRENT PROGRESS DIRECTED TOWARDS GREATER 
SPEED AND RESOLUTION WHILE HOLDING COSTS DOWN. MANY EXAMPLES HAVE VERY EASY-TO-USE ,.P INTERFACES. 


ANALOG 1.5 nSEC 
DEVICES 

ANALOG |AD | 1.36nSEC 
DEVICES | _ 


ANALOG | 5 nSEC 
DEVICES | (50-kHz 
SAMPLING) 


ANALOG 5 nSEC 


oe | 
- COMMENTS 


CURRENT ; DUAL DAC 
OUTPUT 


_. 
ine) 


HALF FLASH LC2MOS 


SUCC APPROX | LC2MOS ON-CHIP TRACK/HOLD. 100-nSEC pP 
eas ACCESS TIME 
18-PIN . 


1 ON-CHIP TRACK/HOLD 


DEVICES 


VOLTAGE LC2MOS CMOS QUAD DAC, HAS SEPARATE 
OUT SINGLE 
OR DUAL 

| 24-PIN 
ANALOG |AD | 30nSEC 10 | 
DEVICES |575 
ANALOG |AS ~~ |5nSEC 
DEVICES |9702 
ANALOG |AD | 5 nSEC 12 
DEVICES |7572 | 12.5 nSEC 


ANALOG 
DEVICES 


SUCC APPROX 


VOLTAGE BIPOLAR 
OUT =5.20 6 


4 


: +5V 
24-PIN 


—_— 
oO 
J. 
(o>) 


TRACKING 


: 630 RPM LOOP 





REFERENCE INPUTS & DOUBLE- 
BUFFERED LATCHES 


COMPLETE A/D FITS IN SMALL 
14-PIN PACKAGE 


TRIPLE 4-BIT PROVIDES UPDATE 
RATE OF 125 MHz & REDUCED COST 
OVER 3-CHIP ALTERNATIVE 


ON-CHIP REFERENCE & 
TRACK/HOLD 


RESOLVER-TO-DIGITAL CONVER- 
SION, ELIMINATES MECHANICAL 
TACH GEN PROGRAMMABLE 
RESOLUTION 


04 | 600 nSEC 


SUCCESS CMOS +5V ) HAS ~ 1 LSB ACCURACY, 
APPROX 18-PIN TRACK/HOLD 
53 | 100 nSEC 


UCC APPROX | CMOS +5V + V2 LSB, BUILT-IN »P INTERFACE 
LADDER 18-PIN 


4 


4 +1/S LSB, 11 MHz. TRACK/HOLD 





MICRO VN. | 900nSEC | 12 
~~ | NETWORKS |5245 
RAI / 12 


1 


MICRO MN | 50-kHz 
NETWORKS | 7150-16 | THRU- 
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FLASH CMOS +5V 
| 18-PIN 


SUBRANGING 
7-BIT FLASH 


16,8 — SUCC APPROX | HYBRID 


HYBRID 
40-PIN 


62-PIN 


1-MHz THROUGHPUT RATE 


COMPLETE DATA-ACQUISITION __. 
SYSTEM. INCLUDES MUxs, PGA, 
TRACK/HOLD 





159 





KEY SPECIFICATIO 


‘| CHAN- | D/A | CONVERSION | TECHNOLOGY 
| NELS | BITS | TECHNIQUE | PACKAGE 


pees || oo 
Come _ | Mt 
IBILITY | SUPPLIER |MODEL| SPEED __ BIT 


GENERAL | MICRO. |MN 
NETWORKS) 5 
GENERAL | MICRO MN 
Nees NETWORKS) 574/ 
GENERAL | MICRO N 
NETWORKS) 6227 
GENERAL | MICRO MN 
"|. NETWORKS| 5420 


GENERAL 


MICRO MN 
NETWORKS | 565A 


SUCC APPROX | HYBRID $249 
32-PIN NOW 
‘SUCC APPROX | HYBRID $34.50 
28-PIN NOW 

SUCC APPROX | HYBRID $69 
: 28-PIN NOW 
SUB-RANGING, | HYBRID (MOD- | $1295 
AUTO-RANGING| ULE 3 x 4 x 56 IN.)| NOW 
SUCC APPROX | HYBRID $175 
32-PIN NOW 

CURRENT- BIPOLAR $16 
STEERING —-| +12V NOW 
$4.05 

NOW 


4 

1 

1 

| 

1 
SWITCHES 24-PIN 

{ 

2 

1 

2 


R-2R LADDER | CMOS 
+5/+15V 
R-2R LADDER 


16-PIN 
CMOS 

R-2R LADDER 
R-2R LADDER 


+§/+ 15V 
R-2R LADDER 


GENERAL 


250 nSEC 
200 nSEC 


oe 


PMI 


20-PIN 


a 

4a | 

maw on 
12 


2 »SEC CMOS 


24-PIN 


NA = NOT AVAILABLE 
= NOT APPLICABLE 
SPACE LIMITATIONS PREVENT INCLUSION OF ALL AVAILABLE DEVICES. CONTACT MANUFACTURERS FOR MORE INFORMATION. 


TABLE 6— CONSUMER AND ENTERTAINMENT DEVICES 


COMMENTS — 
LOW POWER, SMALL SIZE 


COMPLETE pP INTERFACE 


TRACK/HOLD INCLUDED. TESTED 
DYNAMICALLY USING FFTs. 574A 
COMPATIBLE 


20-BIT DYNAMIC RANGE, FLOATING- 
POINT A/D. WITH HARDWARE AUTO- 
RANGING 


EXTENDED TEMPERATURE, HIGH- 
RESOLUTION 


HIGH-SPEED, SINGLE-CHIP, GUAR- 
ANTEED MONOTICITY 


MULTIPLYING, WITH INPUT LATCHES 
2 MULTIPLYING DACs MATCHED 
TO 1% 


4 QUADRANT MULTIPLY. 7541 IS SIM- 
ILAR TO AD 7521/41. 7545/7645 HAVE 
INPUT LATCHES 


4 DACs ON CHIP, MATCHED TO 
oc WITH OWN REFERENCE 


2 DACs ON CHIP 








PARTS DEVELOPED FOR HIGH-VOLUME TV-GAME AND HOME-COMPUTER MARKETS. HAVE SUFFICIENT GENERALITY TO ALSO BE USED ELSEWHERE. ACTIVITY 
HAS BEEN REDUCED BECAUSE OF SLUMP IN ELECTRONIC-GAME MARKET. HOWEVER, CURRENT WORLDWIDE ACTIVITY IN DEVELOPING DIGITAL AUDIO, P- 


CONTROLLED VCRs AND DIGITAL TV SHOULD PRODUCE MORE FALL-OUT CIRCUITS FOR THIS TABLE IN THE FUTURE. 









































uP BUS — | PRICE 
COMPAT- | TECHNOLOGY | (100) 
IBILITY SUPPLIER PART NO OTHER FEATURES PACKAGE AVAIL 
GENERAL NATIONAL DS 120 MHz REFERENCE OSCILLATOR, PHASE BIPOLAR $7.60 
(SERIAL 8906 COMPARATOR, CHARGE PUMP, DUAL}! ECL/I2L NOW 
3-WIRE) MODULUS PROGRAMMABLE 20-PIN 
DIVIDER, & 20-BIT SHIFT REG FOR 
SERIAL DATA ENTRY 
GENERAL NATIONAL DS 120 MHz REFERENCE OSCILLATOR, PHASE BIPOLAR $8.20 
(SERIAL 3-2 COMPARATOR, CHARGE PUMP, DUAL} ECL/Il2L NOW 
MCDULUS PROGRAMMABLE 20-PIN 


WIRE) 
— DIVIDER, & 19-BIT SHIFT REG FOR 
: SERIAL DATA ENTRY 


REFERENCE OSCILLATOR, PHASE 
COMPARATOR, CHARGE PUMP, DUAL 
MODULUS PROGRAMMABLE 
DIVIDER, & 19-BIT SHIFT REG FOR 
SERIAL DATA ENTRY 


DIGITAL PLL FOR USE AS LOCAL 
OSCILLATOR. UP CONVERSION TUN- 
ING. ONBOARD PROGRAMMABLE 

MIXER WITH HIGH DYNAMIC RANGE. 
(LOW 0.5-mA STANDBY CURRENT) 


FM-IF AMPLIFIER, BUS CONTROL I?C, 
& SCART INTERFACES 

















NATIONAL 120 MHz BIPOLAR 
ECL/Il@L 


20-PIN 


$7.40 
NOW 












NATIONAL 225 MHz “BIPOLAR 
CMOS” 24-PIN 
SMALL OUT- 
LINE 28-PIN 


PCC 


BIPOLAR 
18-PIN 

PLL FREQUENCY SYNTHESIZER BIPOLAR 
18-PIN 


PLL FREQUENCY SYNTHESIZER (2 BIPOLAR 
18-PIN 


$10.25 











| acuens 
‘WIRED 


100 kHz $2.08 
NOW 







SIEMENS 1.36 GHz $3.59 


NOW 


$3.20 
NOW 











SIEMENS 32 MHz 
GHz WITH AVAILABLE PRESCALER) 








4 
O 


GENERAL | SIEMENS | SDA 1.36 GHz PLL FREQUENCY SYNTHESIZER BIPOLAR $3.59 
(SERIAL 3203 29-PIN NOW 
3-WIRE) 

GENERAL | SIEMENS | SDA 120 MHz PLL FOR AM/FM RECEIVERS BIPOLAR $4.78 
(SERIAL 2120 29-PIN NOW 
3-WIRE) 
GENERAL | SIEMENS | SDA 500 kHz DRIVES 16 LEDs WITH 10 mA BIPOLAR $1.60 
(SERIAL 2131 20-PIN NOW 
-3-WIRE) 2 
160 


COMMENTS | 


AM/FM DIGITAL PLL FREQUENCY 
SYNTHESIZER PROGRAMMABLE 
FROM uP VIA SERIAL INPUT 


AM/FM DIGITAL PLL FREQUENCY 
SYNTHESIZER PROGRAMMABLE 
FROM pP VIA SERIAL PORT 


AM-ONLY DIGITAL PLL FREQUENCY 
SYNTHESIZER PROGRAMMABLE 
FROM uP VIA SERIAL PORT 


AM/FM/TV SOUND UP CONVERSION 
FREQUENCY SYNTHESIZER 


RADIO & TV USE 


SERIAL INPUT 


FOR CATV 


DISPLAY DRIVER 


Continued on pg 165. 
EDN March 20, 1986 
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Al&! DOESN | 
THE MOON....JUST 
AT BEING FIRST 


Introducing the 











The fastest shot. |  . . . 6.6.6 

How can AT&T make that kind of | | a2) Ge 
promise? Because AT&T offers you the , _ _ 
first full 32-bit chip set with the perfor- 
mance you need. 
A system that can actually cut your 
design time in half—with chips, not smoke. 
Ready now with the world’s 
most complete 32-bit chip set. 
Check the schematic: AT&T is on board 
and ready to deliver the peripherals you 
need to meet your market window. It’s | NETWORK : 
the only chip set with CMOS | | — 
every step of the way—and full : seg 
TTL-compatibility. 

The WE*82100 Microprocessor is 


the heart of it. A -generati ms , 
eart of it second-generation 100% complete, 100% TTL-compatible, 100% CMOS 


















CPU backed by five years of AT&T AT&T Bell Laboratories doesn’t do things half way. 

experience delivering 32-bit micropro- 

cessors. And by extensive experience The Memory Management Unit The Direct Memory Access . 

in application of those processors to (MMU) is also a second-generation Controller (DMAQ), a full 32-bit peri- 

systems. Its high-speed instruction component. It has 4 gigabytes of pheral, delivers the highest-speed 

cache can store 64 32-bit words. _ Physical and virtual address space; transfers in the industry—including 

lets you design on a paged and/or memory-to-memory and memory to- 
segmented basis; and includes on- and-from a separate 8-bit peripheral 
chip miss processing. bus. 

The Math Acceleration Unit (MAU) The Dynamic RAM Controller 
conducts single, double, and 80-bit (DRAMC) can be programmed to opti- 
floating point arithmetic at rates mize your memory speed to the system. 

exceeding one million Whetstone With AT&T's total architecture, 


instructions per second. It can, you won’t waste time on glue logic, 
for example, add or subtract your device count will be lowered, your 
in 1.4 microseconds. hardware design simplified. 





The MAU also per- And our system-wide CMOS 
forms 18-digit BCD means reduced power, less heat, 
arithmetic. And it greater device density, and fewer 
meets full IEEE headaches. Absolutely nothing to slow 
standards. your move from concept to product. 


Optimized for UNIX System V, 
from the people who invented it. 
One of the most important things 
AT&T gives you is a hardware assist 
for the world’s most productive 









N THE 


operating system: UNIX System V. 
Our system architecture is designed 
to mirror in hardware the model of 
a UNIX SystemV process. 

We've developed today’s most 
highly-optimized C language compiler, 
ensuring compact, high-performance 
code without manual optimization. 
Also available: compilers for high-level 
languages such as FORTRAN, 
COBOL, Pascal and BASIC. To 
keep you on the leading edge, the 
AT&T microsystem will continue to 
evolve with the UNIX SystemV 
standard. 7 
Performance that has 
‘first-in-the-market’ 
written all over it. 
AT&T's 32-bit CPU isa 
high-performance 


DRAMC that supports double-word 
and quad-word memory fetches; the 
only one that can interface with a 
one-megabit DRAM. 

Add to all of that an AT&T Evalu- 
ation Board that’s today’s fastest way 
to benchmark against all other micro- 
processors. It features zero wait state 
memory, resident assembly-level 
debugger, and CPU and Memory Man- 
agement Unit with Math Acceleration 
Unit option. 

Maybe somebody else gives you 
some of these features, but nobody 

, else is ready to give you all 
of them. Now. 

And nobody else matches 

AT&T’s ongoing commitment 
to evolve and enhance system 
performance gracefully and 















| microprocessor that compatibly. 
gives you 2 to3 MIPS at Our Development 
14 MHz. And at an System puts time on 
unprecedented 18 MHz, your side. 


you get up to four times the 
power of an equivalent VAX* 

Our floating point opera- 
tion speeds you along with a 
capability exceeding one million 
Whetstone instructions per second. 

Our Memory Management Unit 
means you won't be burdened with 
miss processing or referenced-bit and 
modified-bit updating—this and other 
routine memory management func- 
tions are all handled by the chip. 

Our Direct Memory Access 
Controller enables you to perform a 
memory-fill operation at a sizzling 
23.9 megabytes-per-second. 

Our Dynamic RAM Controller 
gives you two unique, performance- 
enhancing capabilities. It’s the only 





AT&T’s Development System 
incorporates in-circuit emulation of the 
CPU and Memory Management Unit. 
And because it performs high-level 
language debugging, you'll know how 
your program will work before you 
commit to production. 

Our Software Generation Pro- 
grams operate with a UNIX SystemV 
host—a high-level language program 
development environment. It provides 
compilers no other system can match. 

Across-the-board design and 
development support. 
‘Support’ doesn’t really cover it. At 
AT&T, we think of it more as a partner- 


ship. With Field Application Engineers 


who will work with you when and 
where you need it—from concept to 


CIRCLE NO 136 

















ROMISEYOU 
HE FASTEST SHOT 


KET. 


product. With complete data sheets, 
manuals and application notes. With 
training sessions and seminars to get 
you up to speed on the how-to's of 
32-bit development. 

Make your move now to the 
new AT&T 32-Bit UNIX Microsystem. 
We can’t guarantee you'll be first in the 
market. But we'll give you the fastest 
shot at it. 


AlaI 32-Bit UNIX Microsystem. 


The right choice. 


Please rush me your Executive Briefing 
on the new AT&T 32-Bit UNIX™ Microsystem. 


Write: Joe McQuarrie, Sales Vice President, 


| AT&T, 555 Union Blvd., Allentown, PA 18103 


Please include technical brochures for my design people. 


City 


Phone(__) 





Designer 





*VAX is a trademark of the Digital Equipment Corporation. 
© 1985 AT&T Technologies, Inc. 











How much do 
we want your 
snap switch 


business? 





We'll tell you why doing business with 
Unimax is worth more to you. We'll give you all 
the benefits you expect from a major switch supplier. 
And more. | 

Like switch performance you can take for granted, 
because we don't. Delivery dates you can arrange 
and then forget, because we won't. Custom 
engineering that meets your designs, not 
ours. And prices that, quite simply, make 
Our competition sweat. 

To discover why Unimax should be 
your complete source for switches, 
just ask us! 





Call for the location of your nearest 
distributor or sales representative. 


Unimax ~Y Switch 


Ives Road, Wallingford, CT 06492. (203) 269-8701. ' 
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6 CONSUMER AND ENTERTAINMENT DEVICES (continued) 


pP BUS 
COMPAT- 
IBILITY 


TECHNOLOGY 


: 2 (100) 
SUPPLIER PART NO OTHER FEATURES PACKAGE h COMMENTS 





GENERAL 
(SERIAL 
2-WIRE) 


GENERAL 


100 kHz HOST »P CAN CONTROL BALANCE, 


BASE & TREBLE 


BIPOLAR 
28-PIN 


STEREO SOUND CONTROL 


SIGNETICS 100k BPS 
(LESS ON 
POWER 


LINE) 


RECEIVER/TRANSMITTER FOR 
SENDING DATA OVER TWISTED 
PAIRS OR 60-Hz POWER LINES. 
USES CARRIER ON/OFF MODULA- 
TION & CAN DO CARRIER SENSE 
MULTIPLE ACCESS/COLLISION 
DETECTION (CSMA/CD). 


BIPOLAR 
+12V 
20-PIN 


LOW-PERFORMANCE BUT LOW- 
COST BUILDING BLOCK FOR HOME 
LANs (FOR SECURITY CONTROL OR 
DATA TRANSFER) 


NA = NOT AVAILABLE 
— = NOT APPLICABLE 
SPACE LIMITATIONS PREVENT INCLUSION OF ALL AVAILABLE DEVICES. CONTACT MANUFACTURERS FOR MORE INFORMATION. 





TABLE GROUP 7—TELECOMMUNICATION DEVICES 


7A ANALOG TELECOMMUNICATION DEVICES 


FOR EXISTING ANALOG PORTIONS OF INTERNATIONAL TELEPHONE NETWORK. INCLUDES MODEMS, CODECS, ETC. NOTE THAT SOME ENTRIES ARE FOR ASSOCI- 
ATED COMPONENTS THAT MAY NOT DIRECTLY INTERFACE TO Ps. 


pP BUS 
COMPAT- 
IBILITY 
GENERAL 


GENERAL 
GENERAL 


GENERAL 


GENERAL 


GENERAL 


GENERAL 


GENERAL 


GENERAL 


GENERAL 


GENERAL 


GENERAL 


GENERAL 


GENERAL 
(SERIAL 


OR PARAL- 


LEL DATA 


INTERFACE) 


. 


RICE 
, TECHNOLOGY (1 
OTHER FEATURES © : PACKAGE 

3.58MHz  |SPEECH SCRAMBLER, NMOS +5V_ | $4.75 
DESCRAMBLER 14-PIN NOW 

| 4200 BAUD | FSK, HALF-DUPLEX CMOS $8 
CCITT V-23 28-PIN NOW 
CMOS $8.10 
16-PIN NOW 
- 16x4x3BITS CMOS $90 
| 120-PIN NA 
| 300 BAUD _| BELL-103 COMPATIBLE. ON-CHIP | CMOS. +5V 


HYBRID & LINE DRIVER. 3.579-MHz | 20-PIN 
- CRYSTAL 
| 2.048 MHz 
| 2.048 MHz 


PARALLEL DATA 1/O, »-LAW COM- 
PANDING, LOW NOISE. PARALLEL 
NOISE 
ae 4.096 MHz 
2.048 MHz 
2.048 MHz 


vu 
$e 
=2O 


SUPPLIER | PART NO_ 


SMC COM 
9046 


a 
N 






CODEC & PCM FILTER 
AW 





= 29 


OKI 





NATIONAL 













NATIONAL 















NATIONAL PARALLEL DATA I/O, »-LAW COM- 
PANDING, LOW NOISE. PARALLEL 
DATA 1/0, A-LAW COMPANDING, LOW 


NOISE 





NATIONAL SERIAL DATA 1/0, A-LAW/p-LAW 
PROGRAMMABLE. ALSO PRO- 

GRAMMABLE: GAIN, HYBRID BAL- 
ANCE, SLIC LATCHES, TIME-SLOT 


ASSIGNMENT 





NATIONAL | TP. 
3110/12/ 
20/21 


NATIONAL UP TO 8 CHANNELS 













NATIONAL MAGNETIC COMPENSATION, —48V_ | BIPOLAR $5.40 
OR +5V RELAY DRIVERS. ALSO +5V NOW 

RING, TRIP, OFF-HOOK DETECTION | 20-PIN 

20-PIN 











NATIONAL | TP 


| BELL 212A V.22, FULL DUPLEX, 
3330 


USART ON BOARD, AUTO ANSWER, 
DTMF DIALER 





1200 BAUD 









AMD 300, 600, FSK, COMPATIBLE WITH BELL 103, 
1200 BPS, 113, 108 & BELL 202; CCITT V.21, 
SELECTABLE | V.23 SWITCHED NETWORKS. 
RS232/CCITT V.24 
AMD AM 300, 1200 NO EXTERNAL FILTERS REQUIRED. | CMOS +5V 
79012 BPS DTMF PROGRESS TONES DETEC- 40-PIN 
TION 4-2 WIRE HYBRID. UART. 44-PIN 
AM 1200, 2400 HANDSHAKE PROTOCOL. DSP PLCC 
79C14 BPS TECHNOL. 79C12 IS DQPSK/ NA 


FSK & 79C14 IS QAM/DQPSK 


EDN March 20, 1986 


COMMENTS 


FULL DUPLEX, LOW POWER. FOR 
PORTABLE EQUIPMENT 


MODEMS 


VARIABLE SAMPLING RATE FOR 6932 
& FIXED INTERVAL FOR 6933 


SWITCH MATRIX WITH 4 INPUT 
LINES, 4 OUTPUT LINES & PARITY 
CHECK 


FSK MODEM, INDUSTRY STANDARD 


CODEC/FILTER COMBO FOR USE 
WITH TP3120 LINE-CARD CONTROL- 
LER OR DIRECT pP INTERFACE 


SIMILAR TO 3051 & 3056 BUT WITH 
IMPROVED pP INTERFACE 


CODEC/FILTER COMBO. SERIAL 
& PARALLEL VERSIONS TO BE 
AVAILABLE 


TIME-DIV-MULTIPLEXED SWITCH. 
FOR USE WITH TP3051/56 COMBOS 
OR UART 


TIME-SLOT ASSIGNER 


SLIC. REDUCES SIZE & COST OF 
ISOLATION TRANSFORMER 


MODEM 


SINGLE-CHIP MODEM. DSP. NO 
EXTERNAL FILTERS REQUIRED 


SINGLE-CHIP MODEM 
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GENERAL 





7A ANALOG 


wP BUS 






TELECOMMUNICATION DEVICES (continued) 























COMPAT- . : — _ TECHNOLOGY 
IBILITY SUPPLIER PART NO SPEED | OTHER FEATURES PACKAGE 
GENERAL | AMD AM 4.096 MHz | USER-PROGRAMMABLE DIGITAL 
(SERIAL) 7901ADC (PCM) | FILTERS. DYNAMIC TIME-SLOT 

7901BDC ASSIGNMENT. CONTROL INTER- 






7905ADC FACE TO 7950/51 SLIC 





GENERAL | AMD AM 4.096 MHz PROGRAMMABLE IMPEDANCE, BIPOLAR $19.70 
| 7950 LOOP DETECT THRESHOLD, WITH (HI V) NOW 
7953 ON-CHIP SWITCHING REG 





NA = NOT AVAILABLE 
— = NOT APPLICABLE 


7B DIGITAL TELECOMMUNICATION DEVICES 


SPACE LIMITATIONS PREVENT INCLUSION OF ALL AVAILABLE DEVICES. CONTACT MANUFACTURERS FOR MORE INFORMATION. 

















CODECS, USING DSP TECHNIQUES. 
A-LAW, p-LAW & 16-BIT LINEAR 
OPTIONS 


PROGRAMMABLE LINEAR LINE FEED 
& PROGRAMMABLE CONSTANT- 
CURRENT LINE FEED 


FOR DIGITAL PORTIONS OF THE INTERNATIONAL TELEPHONE NETWORK. THE ALL-DIGITAL ISDN (INTEGRATED SERVICES DIGITAL NETWORK) IS JUST BEGINNING 


TO SEE TRIALS; HOWEVER SOME OF THESE DEVICES HAVE ALREADY BEEN DESIGNED INTO PBXs. 





uP BUS | | 
COMPAT- st 
IBILITY SUPPLIER PART NO OTHER FEATURES 























80k BPS UNIVERSAL DIGITAL LOOP TRANS- 
FULL CEIVER (UDLT) MASTER/SLAVE (25k QTY) 
DUPLEX NOW 


GENERAL | MOTOROLA) MC 
GENERAL | MOTOROLA) MC 





80k BPS 
FULL 
DUPLEX 










DIGITAL LOOP TRANSCEIVER (DLT) 
MASTER/SLAVE 







































GENERAL | ROCKWELL) 8040 T-1 SPECS 
(8-BIT 8050 
PARALLEL) 8060 TELECOM COMPUTER TO PBX 
INTERFACE. MUX/DEMUX 24 
CHANNELS OVER PAIR OF LOW- 
COST SERIAL WIRES 
SERIAL OR}; ROCKWELL) 8070 T-1 (1.544 TRANSCEIVER DEVICE MEETS CMOS +5V_ | $26 
GENERAL MHz) BELL T-1 STD, EXTENDED FRAM- 64-PIN NOW 
(8-BIT) . ING, CLEAR CHANNEL SERIAL QUIP 
- V2 T-1C EUROPEAN PCM-30. COMPATIBLE 68-PIN 
. (0.576 MHz) | WITH ATT DMI PROTOCOL AS WELL | J-LEAD 
— AS NORTHERN TELECOM CPI 
CEPT (2.048 | PROTOCOL 
— MHz) 


GENERAL | AMD 79C30 © 192k BPS CCITT ISDN COMPATIBLE CMOS $49.75 
a 40-PIN 1086 
GENERAL AMD 79C31 192k BPS CCITT ISDN COMPATIBLE CMOS $20.75 
28-PIN 3Q86 
GENERAL | AMD 79C32 192k BPS CMOS $24 
40-PIN 1086 
AMD 79C33 160k BPS CMOS NA 
24-PIN 3Q86 
| AMD 79C36 CCITT ISDN COMPATIBLE BIPOLAR $11.75 
: __ _ 18-PIN 1Q86 
GENERAL | AMD 79038 CCITT ISDN COMPATIBLE BIPOLAR $20 
: 22-PIN 2Q86 
GENERAL | AMD 7970 5 MHz NMOS $240 
68-PIN NOW . 











CCITT ISDN COMPATIBLE 





SUPPORTS 2B + D DATA TRANSFER 
PER CCITT ISDN 


GENERAL 








CCITT GROUP 3 AND GROUP 4 FAX- 
COMPATIBLE DOCUMENT IMAGE 
COMPRESSION/EXPANSION 
PROCESSOR 













GENERAL | SIEMENS | 2070 4 MHz CONTROLS FOR TWO 64k-BPS ISDN} CMOS $15 
(8-BIT) 512k BPS B CHANNELS & ONE ISDN 16k-BPS D, 24-PIN NOW 
- CHANNEL 
GENERAL | SIEMENS | 2080 192k BPS 4-WIRE ISDN S BUS INTERFACE, CMOS $15 
| CCITT 1.431 22-PIN NOW 
GENERAL | SIEMENS 4-MHz DATA | TWO INDEPENDENT FULL-DUPLEX | CMOS $23 
- (8-BIT) RATE HDLC CHANNELS. X.25 LAPB/LAPD | 28-PIN NOW 
PROTOCOL. FIFO BUFFER aa 
GENERAL | SIEMENS | 2085 512k BPS COMPLETE ISDN S BUS ON 1 CHIP. | CMOS NA 
/ COMBINES 2070 & 2080 40-PIN 3Q86 
GENERAL SIEMENS | 2090 2 x 160k BPS| ISDN U 2-WIRE SUBSCRIBER LOOP | CMOS NA 
, (2 x 144k BPS INTERFACE. WOULD GO AT EACH | NA 3087 
FOR USER | END OF EXISTING LOOPS. CAPABLE 
DATA) OF HANDLING LONGER DISTANCES 
(OVER 3 Ml) 
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ISDN-COMPATIBLE, ONE 26-AWG 

WIRE PAIR UP TO 2-km SIMUL- 
TANEOUS VOICE AND DATA 
TRANSMISSION 


ISDN COMPATIBLE, LOW-COST VER- 
SION OF UDLT 


8040 IS TIME-SLOT INTERCHANGE 
MEMORY, 8050 IS SERIAL TRANSMIT- 
TER, AND 8060 IS SERIAL RECEIVER 


ONBOARD B8ZS, HD83 ENCOD- 
ING/DECODING. ONBOARD CRC 
GENERATION & DETECTION. SUITED 
TO CHANNEL BANK APPLICATIONS. 
PROVISIONS FOR SUPPORT OF 
SIC-96 


DIGITAL SUBSCRIBER CONTROLLER 
(DSC) FOR VOICE/DATA TERMINAL 


DIGITAL EXCHANGE CONTROLLER 
(DEC) FOR SIMPLE, INTELLIGENT 
NETWORK TERMINALS & PABX 
LINE CARDS 


ISDN DATA CONTROLLER (IDC) 
SUPPORTS ACCESS FOR DATA 
TERMINALS 


TRANSCEIVER ECHO CANCELLER 
(TEC) PROVIDES A CENTRAL OFFICE 
AND 2-WIRE PABX SOLUTION 


SUBSCRIBER POWER CONTROLLER 
FOR REGULATING DC VOLTAGES 


QUAD EXCHANGE POWER CON- 
TROLLER (QEPC) FOR REGULATING 
40V TO FOUR LINES IN PABX, TERMI- 
NALS AND CENTRAL OFFICES 


DUAL-BUS, ON-CHIP DMA, FULL- 
DUPLEX OPERATION. (ALSO IN 
TABLE 1D) © 





ISDN LAYER-2 FUNCTION FOR S 4- 
WIRE BUS. SOFTWARE CONTROL 


ISDN LAYER-1 FUNCTION FOR S 4- 
WIRE BUS. HARDWARE INTERFACE 


GENERAL-PURPOSE DATA-LINK CON- 
TROLLER FOR ASYNCHRONOUS 
AND SYNCHRONOUS USE 


ISDN SUBSCRIBER ACCESS CON- 
TROLLER. 1 CHIP 


ADAPTIVE ECHO-CANCELLING 
APPROACH. SOPHISTICATED LARGE 
CHIP, SO WILL BE EXPENSIVE. 2095 
IS LOWER ALTERNATIVE FOR 
SHORTER, SIMPLER SUBSCRIBER 
LOOPS 
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7B DIGITAL TELECOMMUNICATION DEVICES (continued) 








uP BUS - st price 
COMPAT- : . | TECHNOLOGY] (100) _ 
IBILITY | SUPPLIER | PARTNO — OTHER FEATURES _ | PACKAGE | AVAIL COMMENTS ~ 





















ISDN U 2-WIRE SUBSCRIBER 
(2 x 144k BPS} LOOP INTERFACE. WOULD GO AT 
FOR USER. | EACH END OF EXISTING LOOPS. 
RESTRICTED TO SHORTER DIS- 
TANCES (UNDER 2 MI) 


FRAMES & FORMATS DATA PACKETS 
ACCORDING TO X.25 (LEVEL 2) OF 
CCITT 


GENERAL | SIEMENS 


CMOS $15 BURST MODE OR PING-PONG 

18-PIN 4Q86 APPROACH. LOWER COST THAN 
2090, BUT LIMITED TO SHORTER 

| SUBSCRIBER LOOPS 

CMOS +5V_ | $11.25 HDLC PROTOCOL CONTROLLER 

28-PIN (COULD ALSO BE IN TABLE 1B). 
PROVIDES XX CHANNEL REQUIRED 
BY MITEL DNIC 


FOR USE BETWEEN SERIAL 2048k- | CMOS +5V $35 DIGITAL TRUNK INTERFACE CIRCUIT 
BPS MITEL ST-BUS & BIDIRECTIONAL) 20-PIN NOW 


$40 DIGITAL TRUNK INTERFACE CIRCUIT 
NOW 

CMOS $23.50 DIGITAL LINE INTERFACE CIRCUIT 
40-PIN NOW (DLIC). WAS DESIGNED BEFORE 
: _ | | ISDN ¥ 

6800 MITEL 8972 80k, 160k 2-WIRE ISDN U INTERFACE CMOS $37 DIGITAL NETWORK INTERFACE 
_ §T-BUS DNIC a BPS 22-PIN NOW (DNIC). USES ECHO CANCELLATION 

6800 MITEL 8930 192k BPS ISDN 4-WIRE S INTERFACE CMOS NA S-BUS INTERFACE (SNIC). UNLIKE 

: SNIC (144k BPS NA 3Q86 EARLIER 8970 
FOR USER 
| DATA) | 
6800 MITEL 2048k BPS 256 x 256 CROSSPOINT SWITCH DIGITAL CROSSPOINT SWITCH 
8-LINE x 32 CHANNEL IN/OUT 
128 x 128 CROSSPOINT SWITCH 
: 4-LINE x 32 CHANNEL IN/OUT 

GENERAL NATIONAL | TP 144k BPS TWO B + ONE D CHANNEL, UP TO CMOS NA PRE-ISDN DIGITAL LOOP 

co 3400 _ ee) 6k-FT BURST MODE TCM 20-PIN 3Q86 TRANSCEIVER 

8051 INTEL 29653 ISDN STD 4-WIRE ISDN S LOOP INTERFACE CMOS NA ISDN DIGITAL LINE EXCHANGE 

80186 | NA 1H86 CONTROLLER 

NA 


DIGITAL COMMUNICATIONS INTER- 





GENERAL | MITEL 





















6800 | MITEL 2048k BPS 
ST-BUS (1544k 11 
LINK 1544k-BPS T1 TRUNK 24-PIN 





LCC 






) 
2048k BPS FOR USE BETWEEN SERIAL 2048k- 
BPS MITEL ST-BUS & BIDIRECTIONAL} 20-PIN 


2048k-BPS CEPT/CCITT TRUNK 


6800 MITEL 
ST-BUS 










4-WIRE INTERFACE SIMILAR TO 
ISDN S, USING AMI LINE CODE 


6800 MITEL 


256k BPS 
ST-BUS | 




















8051 | INTEL 29C55 160k BPS ISDN 2-WIRE U INTERFACE WITH CMOS 
80186 ECHO CANCELLING. (2B + D) NA 1H86 FACE TRANSCEIVER/CONTROLLER 
CHANNELS 


NA = NOT AVAILABLE 
— = NOT APPLICABLE 
SPACE LIMITATIONS PREVENT INCLUSION OF ALL AVAILABLE DEVICES. CONTACT MANUFACTURERS FOR MORE INFORMATION. 


INTERACTIVE TOUCH 


The EMS TOUCH Information Display (TID) 
lets you command with the touch of a finger. 


Incorporating the TID touchscreen terminal into your 
system can result in accuracy and speed of response 
previously unattainable. TID is truly the ideal man-machine 
interface. 

TID is available in both a desk and 19” rack mount version. 
The reliability of infrared light beam technology allows use 
ina wide range of applications. Competitive pricing makes 
TID the interactive touch terminal for today. . 


TID features include: 








@ Proven design @ Touch Area Definition 

@ 12”CRT @ 648 touch points 

@ One RS-232 port @ Rugged metal housing 

e ADM-3A4* emulation e Ambient light compensation™ 


*ADM-3A is the trademark of Lear-Siegler 
**Patent pending worldwide 


oe EMS 
TOUCH aid 


Electro Mechanical Systems, Inc. Rack Mount 
801 W. Bradley Ave. Champaign, IL 61820 U.S.A. (217) 359-7125 
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EXPERIENCE THE FUTURE: 


ZOOADSOFIMARE INC 


SERIES 4.0 
ASSEMBLERS / CROSS ASSEMBLERS 


2500AD Software Inc. is a company which specializes in developing assemblers and 
cross assemblers for the world’s most popular microprocessors (listed below). 


FEATURES: 
L_] Series 4.0 has all in memory assembly and linking (FAST!). Series 3.0 buffers overflow to disk 


_] No limit to: program size, number of symbols, macros and user defined registers 

[_] Powerful macros [_] Conditional assembly [_] Built in cross reference 

[_] Assembly time calculation using 80-bit arithmetic [_] Supports manufacturers mnemonics 
L_] Built in floating point support for equating symbols and declaring storage locations 

[_] Full listing format controls [_] Linker included (One linker supports all microprocessors) 
[_] Links 256 files, with 256 section names, to specific address or stacked in successive order 


[_] Linker generates the most used file formats: Executable, Intel Hex, Extended Intel Hex, 
Tektronics Hex and Motorola S19, S28 and S37 formats 


[_] Linker runs in either; Prompt Mode, Command Line Mode, or Data File Mode 
[_] Assembler and Linker has a Quiet Mode option (great for use with compilers!) 


[_] 8086 Assembler has optional output in Microsoft relocatable format 


In addition to our Assembler product line, please call or write for 
information concerning our new line of SIMULATORS for Single Chip 
Microcomputers. (Simulators for the 8051 and 8748 are available now!!) 


TO ORDER: Simply circle the product you want (Price is listed under each product column for desired O/S) 




















28 8080 80186 8086/88A 8400 84C00 6501/11 NSC800 6800/02/08 Z8000 


Z80V 8085 80286 8044/51 8748 64180 83C351 COPS4000) 6804 6805 68000/08/ 10 68020 to 
6301 8096 68C11 6801/03 6502 65C02 + F8/38700) NEC7500Q) 6809 18020 65C816° 32000 
Superg © V20/V30° NCR/32 0 


MSDOS, CP/M 86, Z80 CP/M, XENIX, UNIX (ATT 7300) $ 199.50 $ 299.50 $ 399.50 


VMS, UNIX, ZEUS $ 995.00 $1250.00 $1500.00 


V $99.50 under Z80 CP/M 
Select One: | Check One: TOTAL $ 


280,000 © 

































+ Not available on Z80 CP/M 
0) Processors are not supported on Series 4.0 















© Processors are not supported on Series 3.0 _] Series 3.0 [-] 8” Single 

NOTE: Series 4.0 is not available on Z80 CP/M and CP/M 86 [_] Series 4.0 [-] Osborne Shipping UPS Blue 
Prices for Series 3.0 and 4.0 are the same [] IBM PC Label, no charge. 
Series 4.0 requires at least 512K of memory ] Cartridge Tape For International 





shipments, $20.00 
per unit. 
















(_] Apple (Softcard) 




































Name 1 Kaypro DSDD 
ees Eralb. pecasacal 

OU he eee OLR Zip 303/369-5001 

Phone 

Computer System — 

[_] COD (2500AD pays COD charges) [-] VISA or MasterCard ee 

ne ee a ae _ Exp. Date 7 1/86 Signature TOTAL ORDER 









17200 E. Ohio Drive, Aurora, CO 80017 (303) 369-5001 
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Custom microcontroller — 
cell reduces required 
logic in wP systems 








By using a custom microcontroller cell in- 
stead of a multiplexed standard part in 
your system design, you can reduce your 
design’s chip count, expand control memory, 
and enhance system performance. The 
UC51 microcontroller cell, a functional 
equivalent of the standard 80C51, gives 
you access to 103 functional signals. 





Matt Townsend, Intel Corp 


When you design a microcontroller system around a 
standard microcontroller chip, you may not be able to 
connect system circuitry to many of the logic-signal 
lines, because the signals are multiplexed. Unless you 
add logic, you can’t use all the signals. However, if you 
base your system on a custom implementation of a 
microcontroller instead of on a standard part, you'll 
have access to all the cell’s signal lines. To design such a 
custom IC, you start with a microcontroller cell and 
work with the manufacturer to design the rest of the 
circuitry. The resulting system will have less logic, 
more program memory, and better performance than 
one built around a packaged microcontroller. 

The 80C51 microcontroller IC from Intel illustrates 
the problem that standard pPs pose for the designer. 
The 80C51 has 61 signal lines: four 8-bit I/O ports, 16 
address lines, and 18 control signals. The manufacturer 
puts the chip in a 40-pin package by multiplexing two of 
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the ports with the address lines and a third port with 
eight control signals (Fig 1). 

Because some of the signal lines on the 80C51 are 
multiplexed, you have to give up some of the chip’s 
functions to implement others. For example, in applica- 
tions using external memory, you can’t use port 0. And 
depending on how you access the memory, you may not 





Functionally equivalent to the 80C51 IC, the UC51 cell (shown here 
integrated with I/O circuitry) makes available all of the signals that 
are multiplexed on the 80C 51. The UC51 can address as much as 16k 
bytes of program ROM. You can put standard cells on chip with the 
UC51 to create a custom processor IC. 
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Because some of the signal lines on the 
80C51 are multiplexed, you have to give 
up some of the chip’s functions to implement 
others. | 





be able to use port 2. What’s more, two of the signals 
that share pins with port 3 are necessary for imple- 
menting the external memory, so either you can’t use 
those two pins for port 3 or you have to add logic so you 
can use both port 3 and the signals. 

In applications using on-chip peripherals such as the 
serial UART port, your design must control the periph- 





erals through pins that are assigned to port 3. On-chip 
peripherals, therefore, also limit access to port 3. 

Of course, one way to gain access to the 80C51’s I/O 
ports would be to attach an I/O-expansion peripheral 
chip—such as the manufacturer’s 8255 programmable 
peripheral-interface IC—directly to the microcontrol- 
ler’s processor bus, which is available through ports 0 
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and 2. The 8255 contains three 8-bit ports that connect 
to one 8-bit data-bus port. By connecting the data-bus 
port to the microcontroller bus, you would add three 
8-bit ports to the system. Counting the microcontroller 
bus, your system would then have four ports, the 
number specified for the 80C51. 

Adding an I/O-expansion chip won’t help you mini- 
mize pc-board size, cost, and power consumption, how- 
ever—the extra circuitry that you need to add includes 
not only the 40-pin 8255, but memory-address decoding 
and bus-demultiplexing ICs. 

A better solution would be to design your system 
around the customizable cell version of the microcon- 
troller, the UC51. Because the UC51 is a functional 
equivalent of the 80C51, you can use it to create the 


same basic type of design, but your new design will | 


deliver better performance. Further, your new system 
will contain fewer ICs than would an 80C51 implemen- 
tation. Because the UC51 doesn’t include I/O multiplex- 
ing circuitry, it gives you access to all 103 signal lines 
from the chip’s internal circuitry. Because you won't 
need to perform I/O expansion, your system design will 
include less logic. 


Microcontroller cell offers all I/O signals 


Because the UC51 cell doesn’t contain all the I/O- 
multiplexing hardware found on the 80C51, you can 
connect other system circuitry to any ports and control- 
signal lines. Except for the data bus, none of the UC51’s 
ports are bidirectional. The cell’s I/O consists of four 
8-bit input ports, four 8-bit output ports, an 8-bit 
bidirectional processor bus, the most significant 16 bits 
of the program-counter register, processor-bus-control 
pins, and on-chip-peripheral signals (Fig 1b). 

The UC51’s expanded pinout lets you connect system 
circuitry to a number of signals that are unavailable on 
the 80C51. Pin 39 of the 80C51, for example, can 
operate as one of five signal lines: an input line, an 
output line, a bidirectional line, an address line Ay, or a 
data line Dp. On the UC51 cell, you can connect your 
circuit to any signal line. For bidirectional I/O, you can 
select an I/O element from the company’s standard-cell 
library that combines port 0’s separate input and output 
lines to form a bidirectional line. 

Because most of its signals aren’t multiplexed, the 
custom chip you design with the UC51 won’t require as 
much logic as the 80C51 chip does. For example, the 
80C51 application in Fig 2a requires 16 additional 
inputs and outputs; the logic that demultiplexes the I/O 
is equivalent to about 300 2-input gates. The custom 
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Vec 
P0O9/ADo 
PO,/AD, 
PO2/AD2 
P03/AD3 

-P04/AD4 
POs/ADs 
PO¢6/ADe 
P0O7/AD7 
EA/Vpp 
ALE/PROG 
PSEN 

- P27/Ats 

P26/A14 
P2s5/A13 
P24/Ai2 
P23/A11 
P22/A10 
P21/Ag 
P2o/As 


P14 
Pio 


P14 

Pis 

Pi¢ 

P17 

RST 
RXD/P39 
TXD/P31 
INTo/P32 
INT1/P33 
To/P34 
T1/P35 

WR/P36. 
RD/P37 
XTAL2 
XTAL 
Vss 


Fig 1—Because many of the control signals on the 80C51 microcon- 
troller chip are multiplexed (a), the designer must give up some of 
the chip’s functions to implement others. The UC51 customizable cell 
version of the chip, however, doesn’t have multiplexed signal lines 
(b), so you can use all of its functions at the same time. 


171 








The UC51 cell doesn’t contain all the I/O- 
multiplexing hardware found on the 
80C51, so you can connect system circuitry 
to all ports and control signals. 


UC51 implementation in Fig 2b doesn’t require this 
support logic. 

Although you could minimize the number of chips in 
an 80C51-based system by integrating the demultiplex- 
ing and applications logic onto a custom chip (such as a 
gate array or standard-cell IC), the resulting system 
might still prove to be expensive and inefficient com- 
pared to one based on the UC51 cell. For one thing, to 





NOTES: 
X=EIGHT 3-STATE BUFFERS 
Y=OCTAL D-TYPE FLIP-FLOP 


(a) 


INPUT PORTS 





8 


(b) 


8 
8 


OUTPUT PORTS 





connect circuitry to all of the cell’s signals, the custom 
IC would have to have a high pin count. It would 
certainly need more than 40 pins, and it might even 
need more than 68 pins. Not only are components with - 
high pin counts expensive, but they increase a pc 
board’s wiring complexity. 

Another design constraint of the 80C51 is that it has 
a fixed amount—4096 bytes—of on-chip ROM. For 


APPLICATIONS 
LOGIC 







APPLICATIONS 
LOGIC 


Fig 2—Decoding logic creates two ports in a typical 80C 51 system design (a). To add 16 inputs and outputs to the system, you need to add 
about 300 gates of logic. In a similar system implemented with the UC51 cell, you can connect four ports directly to the UC51 without 


I/O-expansion logic (6). 
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With the Logic Analysis System LAS 
you always have a strong card in your hand. 
The modular design of the LAS affords 
optimal configuration for your measurement. 
The LAS with seven options and uP probes 
to match all standard microprocessors is 
counted amongst the best of logic analysis 
systems. 





8-bit uP probes: 
8080; 8085/NSC 800; Z80; 6502; 
6800/02/08; 6809/09E; 8031/51 


&» 16-bit uP probes: 
8086/88; 80186/88; 68000 


Ethernet test probe 
Ask for the detailed brochure Info LAS 


LAS E015 


Rohde & Schwarz GmbH & Co. KG 
Postfach 80 14 69 

D-8000 Muenchen 80 

Federal Republic of Germany 
Telex 523 703 (rus d) 

Tel. internat. + (49 89) 41 29-0 
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TANCHIP® OVER 15 YEARS OF EXPERIENCE, 
BUILDS HIGH QUALITY AND RELIABILITY 
FAILURE RATE: L (2%/1000 HRS) 
TEMPERATURE RANGE: —55 TO +125°C 
CAPACITANCE RANGE: 0.1 TO 100 uF 

RATED VOLTAGE: 4 TO 35 VDC 


]® MATSUO ELECTRIC CO.,LTD. 


3-5, 3-CHOME, SENNARI-CHO, TOYONAKA-SHI, OSAKA, JAPAN. 
TEL:(06)332-0871 TELEX:523-4164 FAX:06-331-1386 


U.S.A.:.MATSUO ELECTRONICS 
2134, MAIN ST., SUITE 200, HUNTINGTON BEACH, CA 92648 U.S.A. 
TEL(714)969-2491 TWX:910-596-1828 FAX:(714)960-6492 
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applications that include a number of functions and 
on-chip peripherals, program code often takes up more 
than 4096 bytes of ROM. In such a case, you must put 
the additional code in external storage and use the 
microcontroller’s data and address lines, through ports 
0 and 2, to access the external storage. 

If you base your design on a customized UC51, 
however, you can put as much memory as you need onto 
your custom chip, avoiding troublesome external stor- 
age. You can add as much as 16k bytes of ROM to the 
chip in 4k-byte steps. The UC51 comes in versions that 
can access any of the possible ROM sizes. Note, howev- 
er, that external storage always requires I/O lines that 
you can’t then use to control I/O devices. Even if you 
use the UC51, external program storage can require 
more pins in your IC ait than all oe memory 
requires. 

Putting 16k bytes of ROM on your custom chip may 
not seem economical when you consider the relatively 
low price of discrete ROM chips. However, including all 
necessary ROM on chip reduces pc-board size and parts 
count, thus lowering the board’s power consumption 
and increasing its reliability. You also save the cost of 
programming additional ROMs for your aoe and 
keeping them in stock. 

Furthermore, putting ROM on your custom chip will 
make your Aeeiei difficult to copy. Because of your IC’s 


- unique pinout, competitors would have difficulty ac- 


cessing the ROM and deciphering your code. Unless you 
were to define the pinout to operate with the card, 
would-be copycats couldn’t use a standard-product 
PROM programmer card to read your ROM code. EDN 


Author’s biography 


Matt Townsend is the Technical Mar- 
keting Manager at Intel’s Custom 
Products Div in Chandler, AZ, where 
he serves as the technical interface be- 
tween customers and the company’s 
standard-cell and VLSiCEL product 
groups. Matt, who has been with the 
company for 14 years, was previously 
employed by Motorola, Quadri Corp, 
Dataproducts, and Ford Aerospace. He 
holds a BSEE from Arizona State 
University and has had two patents 
granted. His hobbies include horseback 
riding and building construction. 
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Compared to batteries, 
Maxcap DLC delivers these 
significant cost savings: 


CMOS memory circuits, 
the ni-cads and lithiums 
just don't measure up anymore. 






@ There's only one extra component, 
not three. And Maxcap DLC doesn't need 
a socket. 


Now, circuit designers are turning to 
a new, state-of-the-art energy source 


from Sohio Engineered Materials. = Since Maxcap DLC is nonpolar, it can’t 


be reverse connected, so youll have 
fewer assembly errors. And you can use 
wave-soldering. 


The Maxcap™ Double Layer Capacit 


What distinguishes Maxcap DLC 
from its antiquated competitors is tha 
it gives you the energy of a battery, 

the rapid charge-discharge character- — 
istics of a capacitor, and something no > 
battery can ever promise: 


@ Maxcap DLC requires no toxicity, 
explosion or leakage safeguards. 


What's more, there are no disposal 
problems. 


Virtually unlimited life. Maxcap DLC. The timeless energy 


source. Call or write for complete 
information and technical details. 


So designers working into the 1990s no 
longer have to burden themselves with 


power sources out of the past. And save those batteries. Somewhere, 


At its nominal voltage of 5 V and capac- there’s a flashlight that can use them. 
itance values of 0.01 to 1 farad, thimble- 


size Maxcap DLC can be charged and Sohio Engineered Materials Company 


Semiconductor Products Division 


discharged indefinitely without main- made smaller and simplified. You pC): Boxed 
tenance or replacement. Since there's can also reduce backup circuit and ‘uae 
Niagara Falls, NY 14302 

no need for access, equipment can be assembly costs. 
716/278-3954 
Sohio ; 
Engineered Materials 

Maxcap DLC shown actual size above. Company 
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otal Compatib 


Why 2 Out Of 3 Computers And Business Machines | 
Are Made With General Electric Plastics 


EXAN NORYL VALOX 


tesin/sheet/film/foam sheet/foam/resin resin/film/foam 


ULTEM XENOY 


resin/sheet/filmm/foam resin/ sheet/film 


and ® Registered Trademarks of General Electric Company. 
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TRE ADVITIVE 


ADVANCED MULTILAYER AND 
SURFACE MOUNT CAPABILITY 


or applications requiring two-sided or multi- 
layer printed wiring boards, designers have 
learned the advantages of Additive circuit 
boards for thru-hole and surface mounted 
designs. Because the Additive process has 
almost half the number of steps as the subtractive 
process of PWB manufacture, all the problems of boards 
made by the subtractive process are eliminated, giving 
you these immediate benefits: 
Design Benefits 
e Additive PWB’s allow the highest density circuitry 
in the industry. The solder-mask-over-bare copper 
format uses a permanent imaging resist that results 
in near flush circuitry. This eliminates the shorting, 
solder masking and solder bridging problems you 
expect when using subtractive circuit boards. 
e Having eliminated etching, Additive PWB’s offer 








MAXIMUM FIRST-PASS ASSEMBLY YIELD 


uniform electrical properties for much more re- 
liability and predictability. 
Additive PWB's can run uniform fine lines next to 
wide planes while the subtractive process is 
constrained by “areal balance” considerations. 
This gives you increased freedom in design. 
Manufacturing Benefits 
Additive copper thru-hole plating is absolutely uni- 
form, no over-plating or hour-glassing. This unifor- 
mity provides superior reliability and successful 
component insertion and tight tolerance pin staking. 
An Additive circuit board is ideal for surface 
mounting of components because it provides a 
predictable near-flush mounting surface and the 
opportunity to use micro pad via holes, thus 
increasing the percentage of usable “real estate” 
on the board. 
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INCREASED COST EFFECTIVENESS 


The greater inherent solderability of Additive PWB's 
increases solder line productivity and maximizes 
first-pass yield. The result is higher quality at a lower 
assembled cost. 
By utilizing permanent encapsulating resist systems, 
Additive PWB’s eliminate the risk of flux contamina- 
tion during assembly soldering. 

Cost Benefits 
Unlike the subtractive process, the Additive process 
can reliably plate thru holes without risk of blow holes 
on whatever laminate is most cost-effective for you, 
including epoxy glass, epoxy paper or composite epoxy 
material. This choice can result in substantial savings. 
Often, Additive boards can eliminate the high cost of 
gold plating by providing contact surfaces with 
excellent conductive properties and long life by 


utilizing inexpensive conductive polymers. CIRCLE NO 143 


ADDITIVE HAS THE 
RIGHT PWB TO MEET 
YOUR REQUIREMENTS 


Additive PWB’s surpass the in- 
dustry standards set for subtrac- 
tive boards by leaps and bounds. 
Here are some of the superior 
ADDITIVE PRODUCTS that de- 
signers everywhere have come 
to rely on: . 


SURFACE MOUNT CIRCUITS 
SMC: For TOTAL Reliability with Greater Assembly Ease 


ADD-A-LAYER CIRCUITS (Multilayer) 
ALC: For TOTAL Reliability with Greater Density 


PERMANENT DIELECTRIC FILM CIRCUITS 
PDF: For TOTAL Reliability with Greater Predictability 


CONDUCTIVE POLYMER FILM CIRCUITS 
CPF: (Precious Metal Replacement) 
" For TOTAL Reliability with Greater Cost-Effectiveness 





For complete information and specifications on any or all of 
these additive products, send for data sheets. 
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EVERY ADDITIVE PRODUCT 
IS A PLUS FOR YOU 
me 





ADDITIVE PRODUCTS DIVISION 


KOLLMORGEN CORPORATION 


Additive Products Division/Kollmorgen Corporation 
P.O. Box 700/Aquebogue, NY 11931 


| Please send me detailed information on: 
Additive PDF (High Density) Circuits—Technical Data Sheet #1 
| Additive CPF (Precious Metal Replacement) Circuits— Technical 
Data Sheet #2 

| Additive SMC (Surface Mount) Circuits—Tech Data Sheet #3 

| Additive ALC (Add-A-Layer/Multilayer) Circuits—Tech Sheet #4 


| 
| 
| 
| 
| 
NAME | 
JOB TITLE | 
COMPANY | 
PRODUCT LINE TYPE 
ADDRESS | 
CITY STATE = 
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Tek scopes. 


Whatever your applica- 
tion, whatever your 
front- end processor — 
IBM PC, H-P Series 200 
or Tek's own 4041 con- 
troller— Tek software 
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Monolithic difference 


amp eases the design of © 
a variety of circuits 





The general-purpose INA105 monolithic 
difference amplifier can replace discrete op 
amps and resistors in a variety of circuits. 
Because the part’s four resistors are closely 
matched, the chip offers better performance 
than that of discrete- or hybrid-component 
umplementations. 


R Mark Stitt, Burr-Brown Corp 


You ean use the INA105 precision difference amplifier 
to replace discrete op amps and resistors or a hybrid op 
amp/resistor network in a number of analog circuits, 
such as reference-voltage generators, instrumentation 
amplifiers, summing amplifiers, current sources, and 
absolute-value buffers. Like all monolithic circuits, the 
difference amplifier uses less pc-board real estate and 
delivers better temperature performance than do dis- 
crete-component implementations. The INA105 offers 
an extra advantage, however: The part’s four resistors 
are closely matched, so you don’t need to perform 
resistor matching. 

One application for the monolithic difference amplifi- 
er is that of a reference-voltage generator in a unity- 
gain inverting amplifier. To obtain a precision +10V 
reference, you connect the INA105 with a REF10 
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(zener-based) voltage reference, as shown in Fig la. In 
this instance, the INA105’s offset and low-gain temper- 
ature drift add only about 2 ppm/°C to the reference’s 
temperature drift. 

To obtain a +5V reference, connect the INA105 to 
REF 10 as shown in Fig 1b. This configuration lets you 
operate a zener-based reference from dual supplies 
whose voltages are lower than the zener voltage. You 
can, for example, take advantage of the performance of 
a 10V zener reference when using +9V power supplies. 

By combining state-of-the-art op amps with the 
INA105, you can design a high-performance instrumen- 
tation amplifier (Fig 2). Resistors R, and Rg» set the 
gain of the instrumentation amplifier according to the 
transfer function 


oR 
Vo= (1 + =) (v. ~ v.). 


These resistors determine gain only, and you can 
achieve a high common-mode rejection ratio (CMRR) 
without precise resistor matching. The difference am- 
plifier’s operating errors are effectively divided by the 
gain of the input amplifiers. The instrumentation ampli- 
fier’s overall performance is limited only by the input 
amplifiers. 

In low-source-impedance applications, you can im- 
prove the instrumentation amplifier’s noise, offset, and 
temperature-drift performance by using OPA37 bipolar 
op amps for the input stages. At source-impedance 
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By combining state-of-the-art op amps with 
the INAI05, you can design a high-per- 
formance instrumentation amplifier. 





INA105 


10V OUT 


O =—10V¥ OUT 


INA105 


Fig 1—To develop precise reference-voltage generators, simply 
configure the INA105 as a unity-gain inverting amplifier. In the 


+10V reference circuit (a), the INA105’s low gain- and offset- 


temperature drifts add only about 2 ppmi°C to the reference tempera- 
ture drift. In the +5V reference circuit (b), you can operate the 
REF 10 from supply voltages that are lower than the zener voltage. 


levels above approximately 10 k0, the bias-current 
noise of an OPA37 reacts with the input impedance and 
begins to dominate the noise performance of the instru- 
mentation amplifier. To realize low-noise performance 
in these applications, you should use OPA111 FET-type 
op amps in the input stages. Table 1 illustrates the 
performance of Fig 2’s instrumentation amplifier when 
it’s set for a gain of 100. To construct an electrometer- 
grade instrumentation amplifier, use the OPA128 for a 
75-fA bias current. 
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INA105 


Oo Eo 


OUTPUT 


NOTE: 
Eo=(1+2Ro2/R1)(E2—E1) 


Fig 2—You can design a high-performance instrumentation ampli- 
fier by combining state-of-the-art op amps with the INA105. To 
realize low-noise performance in applications in which source im- 
pedance exceeds 10 kQ, you should employ FET-type op amps in the 


input stages. 





Further, if you drive the noninverting input resistors 
in parallel and ground one of the inverting input 
resistors, you'll have a precision gain-of-2 amplifier 
(Fig 3a). Here, the INA105’s resistors establish the 
circuit’s 0.01% gain accuracy. More important than gain 
accuracy, however, is the gain temperature drift of 2 
ppm/°C that results from the difference resistors’ 
careful TCR (temperature coefficient of resistance) 
tracking. 

You can use this precision gain block to extend the 
input common-mode range of an instrumentation ampli- 
fier without degrading either its gain accuracy or its 
gain drift vs temperature. For example, in Fig 3b, this 
gain-block technique extends the INA102 instrumenta- 
tion amplifier’s common-mode range from 5 to 7.5V. In 
contrast, in a conventional instrumentation amplifier, 
the drive voltage necessary to develop 10V at the 
output of difference amplifier IC; limits the input’s 
common-mode range. Adding gain improves the cir- 
cuit’s common-mode range because the instrumentation 
amplifier’s output no longer has to develop 10V. 

If you apply signals separately to the noninverting 
input resistors of an INA105, the gain-of-2 block in Fig 
3a becomes a precision summing amplifier. To obtain a 
summing amplifier with gain, simply add a pair of 
external resistors (Fig 4). The inputs are summed at a 
gain proportional to the ratio of the external feedback 
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CONVENTIONAL 
INSTRUMENTATION 
AMPLIFIER (INA102) 

A=100 





NOTES: 

Eo=2E; 

GAIN ERROR=0.01% MAX 
GAIN DRIFT=2 PPM/°C 


INA105 


Fig 3—To develop a precision gain block, simply configure the INA105 as a gain-of-2 amplifier (a). By combining this gain block with an 
INA102 instrumentation amplifier (6), you can increase the INA102’s common-mode-voltage range by 50%. 


resistors. The internal difference resistors set the sum- 
mation accuracy (0.01%), while the ratio accuracy of 
external resistors R; and Rz determines the gain accu- 
racy. Offset error will be equal to one half of the 
INA105 output offset, times the gain, which is deter- 
mined by the external resistors. 


i) 
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The INA105 can also serve as a voltage-controlled 
current source, as shown in Fig 5, which depicts an 
enhanced version of the Howland current pump. The 
INA105’s differential input capability makes the cur- 
rent source versatile: By grounding either input and 
driving the other, you can source or sink current from 
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INA105 


NOTE: 
E3=(R2/Ri+1)((E1+€2)/2) 





Fig 4—To develop a precision summing amplifier with gain, 
connect a pair of external resistors (R, and Rz) to the INA105 and 
drive the INA105’s noninverting inputs independently. 


INA105 


NOTE: 
lo=(E1—E2)(1/25k+ 1/R) 





Fig 5—To source or sink current from either polarity of input 


voltage, you can employ the INA105 in this enhanced version of the 


Howland current pump. 


184 


either polarity of input voltage. If you drive both inputs 
simultaneously, the circuit will develop an output cur- 
rent proportional to the input-voltage differential. 

The classical Howland current pump was difficult to 
implement because it required closely matched resis- 
tors and very accurate TCR tracking. The INA105, 
however, will let you implement the current pump 
easily; you simply add two external resistors. You still 
have to match the external resistors, of course, but you 
won't have to match them exactly. Because these 
external resistors work in conjunction with the 
INA105’s 25-kO resistors, the matching requirement is 
modified by the ratio of external to internal resistance 
(Fig 5). | 

For external resistance values of 100 or less, 1%. 
accuracy is adequate. Above 100, you should trim the 
resistor connected to pin 5 to maintain high CMRR, 
thereby keeping the current source’s output impedance 
high. You can approximate this output impedance by 
using the following expression: 


Zo = R’( gcunne), 


where R’ equals the parallel combination of R and 25 
kQ,, and CMRR is the common-mode rejection ratio of 
the INA105. 


Current transmitter sinks and sources current 


Because of its 20-mA output-current rating, the 
INA105 is also suitable for use as a 4- to 20-mA current 
transmitter, as Fig 6a shows. The transmitter circuit 
converts a 0 to 10V input to a 4- to 20-mA output. The 
OPA27 is configured as an inverting attenuator. It 
combines the 10V reference and the 0 to 10V input to 
develop a —0.2 to —1V signal range at the inverting 


input of the INA105. 


By limiting the current pump’s input to —1V—and, 
therefore, limiting the voltage across the 50.12 resis- 
tors to 1V—you can obtain output compliance of great- 
er than 9V when the current transmitter is driving a 
grounded load. Unlike open-collector or open-drain 
designs, this current transmitter can both sink and 
source current. 

To provide both buffering and gain for the current 
transmitter, you can add a pair of op amps at the 
transmitter’s input (Fig 6b). As was the case with the 
instrumentation amplifier, the choice of bipolar or FET 
op amps depends on your application. When you use 
OPA27s on the input, this circuit will provide low-noise 
amplification, high common-mode rejection, and cur- 
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NOTE: 
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lo=(E2—E1)(1+2Re/R1)(1/25k+ 1/R) 





You can use a precision gain-of-2 block to 
extend the input common-mode range of — 
an instrumentation amplifier without de- 
grading tts gain accuracy. 


INA105 

a ee — 
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| 50.1 
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= 4- TO 20-mA 
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INA105 





(c) lo=(Ey —E2)/R 


Fig 6—To design a 4- to 20-mA current-transmitter circuit, use an OPA27 to sum the reference and use 0 to 10V signal inputs to develop a 
—0.2 to —1V signal range at the input of the INA105 (a). To provide both buffering and gain, add a pair of op amps at the input (6). To 
compensate for temperature problems, add an amplifier to buffer the INA105’s reference pin (c). 
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By grounding either of the INA105°s in- 
puts and driving the other, you can source 
or sink current from either polarity of input 
voltage. 


rent-transmission capability for direct thermocouple 
inputs. For applications requiring high-level current- 
output capability, you can add an npn transistor at the 
output of the INA105, as in Fig 6b. 


INA105 


IN 
0 TO 20 mA 





Fig 7—This current-receiver circuit offers compliance to either 
power-supply rail. The second 100Q resistor (R2) preserves the 
input-resistance match of the INA105, maintaining high CMRR. 


E; . 
' NEGATIVE © 


When you implement the current pump, be sure to 
keep your external resistance values as low as possible. 
Large external resistances (greater than 2500) can 
decrease your circuit’s CMRR, because even though the 
INA105’s R,/R, to R,/R3 ratio is trimmed to 20 ppm, the 
absolute match of the two sides (R,/R,, for example) is 
only about 1%. If you add two perfectly matched 2500. 
external resistors, the resulting mismatch could be as 
much as 0.01%, lowering the CMRR to 86 dB. 

In addition, as the value of the external resistors 
increases, TCR-tracking performance will suffer. If the 
external resistors’ TCR is 100 ppm/°C, values exceed- 
ing about 5000 will degrade the circuit’s CMRR (and 
therefore its output impedance) over temperature. You 
can solve this temperature problem by adding an ampli- 
fier to the output of the INA105 in your current- 
transmitter circuit (Fig 6c). The op amp will buffer the 
reference pin of the difference amplifier, eliminating 
any need for resistor matching. 

Fig 7 illustrates a current-receiver circuit that has 
compliance to either power-supply rail. When you put a 
1000 sense resistor between the INA105 and the 
supply rail, the circuit’s transfer function is Eo=100I;, 
for Eo in volts and I; in amps. Adding another 1000 


E, 
POSITIVE V 





Fig 8—By connecting a few components to the INA105, you can configure the difference amplifier as a precision absolute-value buffer. The 
OPA111 in the buffer circuit (a) provides FET-type input characteristics. When the input signals are negative, the circuit functions as a 
—unity-gain inverting buffer (b). When the input signals are positive, the circuit functions as a unity-gain buffer (c). 
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Some difference-amplifier basics. 


inputs. Mathematically, it’s ex- 
pressed as 


In basic terms, a difference am- — 


plifier, such as the INA105 from 
Burr-Brown (Fig A), is the com- 
bination of a unity-gain inverting 
amplifier and a gain-of-2 nonin- 
verting amplifier with a % resis- 
tor divider | on that ae There- 
fore, — ; 


Eo= —EntEp, 


where En is the inverting in- 
put’s voltage and Ep is the non- 
inverting input’s voltage. If the 
signals at the inputs are equal, 
the signal at the output is zero. 
The difference amplifier re- 


sponds to the difference between 


the signals at its inputs and re- 

jects the common-mode signal. 
‘The common-mode signal is 

the signal that appears on both 





Fig A—A difference amplifier such as the INA105 includes a | unity-gain inverter, a. 


Ry + R: R, Rk, 
von (ER) (EER) EY 
The INA105’s 100-dB CMRR re- 
sults from the 0.002% match of 
the R./Rs ratio to the R,/R: 
ratio. Because the resistors’ 
TCR tracking is better than 2 


- ppm/°C, the part maintains an 


86-dB min CMRR at 85°C. 
When you’re applying a differ- 


ence amplifier, it’s important to 


preserve the critical resistor 


matching. Any source impedance | 


adds directly to the input-resist- 
ance values (at R; and Rs). Like- 
wise, any wiring resistance adds 


directly to the precision-differ- 


ence resistance at any of the re- 


Ssistors. A resistance of 5.00, will 


NOTES: 

Eo=E2-E; 

INA105BM SPECIFICATIONS: 
GAIN ERROR=0.005% 
CMRR= 100 dB 
NONLINEARITY =0.0005% 


gain-of-2 amplifier, and a fo of resistor dividers. 


NOTES: 
Eo=E2-E; 
OFFSET ADJUSTMENT RANGE IS +300 pV 


INA105 





Fig B—You can adjust the INAI 05’s offset by using the circuit shown here. 
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degrade the CMRR to 80 dB. 
Because the resistors in the 
amplifier are carefully matched - 


to preserve the R/R,=R,/Rs re- 
lationship, you should connect — 


the INA105 as shown; don’t in- 
terchange pins 1 and 3 or 2 and — 
5. If you were to switch Rs; and 
Ry, for example, the device 
would still be a difference ampli- 
fier, but its performance would — 


suffer. If you were to switch © 


pins 1 and 8, the ratio accuracies 
might be only 0.01% instead of — 


0.002%, and the circuit would — 
experience increased tempera- 


ture drift and thermal-feedback 
errors, in addition to CMRR 


problems. 


Further, if you use the refer- 
ence pin to trim the voltage off- 
set, you must maintain the resis- _ 


tor ratios, thus preserving _ 

_ CMRR and gain accuracy. To — 
- maintain the resistor ratios, you 
can add a 100 resistor in series 

- with both the reference and 
-noninverting-input pins, as _ 
shown in Fig B. To realize 300 

wV of offset adjustment, you can 


drive the offset point through a — 
499-kO. resistor from the gic 


| tiometer. 


- The input common-mode range : 


ofa difference amplifier extends _ 
to the power-supply rails and be- 
yond. To sense a transmitted — 
current signal (such as a 4- to. 
20-mA signal) at one of the pow- 


er-supply rails, put the current- | 
sense resistor at the power-sup- 


ply rail; this setup will let you | 
take maximum advantage of the | 


current transmitter’s compli- 


ance. Unlike a conventional in- 
strumentation amplifier—which 
can’t function when its inputs. 

are close to the power-supply 


rail, and thus requires you to re- 
strict the common-mode range of © 
the signal—a difference — 
er lets a sense resistor monitor 
the signal directly at the rail _ 


| without your having to restrict 
- common-mode range. : 


me 
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INA105 


Fig 9—To control analog circuits with digital signals, you can 
configure this unity-gain buffer as an amplifier with a digitally 
controlled gain of +1. In this figure, the DG188 analog switch acts 
under logic control to connect the INA105’s noninverting input to 
either the input signal or ground. | 


resistor preserves the input resistance match of the 
INA105 and maintains high CMRR. Because 1000 is 
small compared to the 25-k0 resistors in the difference 
amp, a 1% tolerance for the 1000 resistors is sufficient 
to maintain an 86-dB CMRR. 

The 1000 sense resistor in series with pin 2 lowers 
the amplifier’s gain by about 0.4%, and the 50-kQ input 
impedance at pin 3 shunts the 1000 sense resistor and 
reduces its effective resistance by 0.2%. The 1% toler- 
ance of the 1000 sense resistor could make the current 
receiver’s gain error as high as 1.6%. Although 1.6% 
gain error is adequate for many applications, you can 
improve the gain accuracy to 0.05% by using 100.62 
resistors with 0.02% tolerance. 


Design an absolute-value buffer 


The monolithic difference amplifier is also useful in 
absolute-value signal processing. By connecting a few 
components to the INA105, you can configure the 
difference amplifier as a precision absolute-value buffer 
(Fig 8a). The OPA111 provides FET-type input charac- 
teristics. Because rectification diodes D, and Dz: are 
within the input amplifier’s feedback loop, the amplifi- 
er’s open-loop gain corrects for the diodes’ forward- 
voltage drop. The buffer circuit’s overall accuracy 
equals that of the INA105—0.01%. 
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You can implement an enhanced version of 


the Howland current pump simply by con- 
necting two external resistors to the mono- 


lithic difference amplifier. 


When it has negative input signals, the circuit func- 
tions as a unity-gain inverter (Fig 8b). D2 is reverse 
biased, and IC; pulls current through D, to equalize the 
voltage levels at the inverting and noninverting inputs. 
Because R; equals Rz, IC, simply acts as a precision 
unity-gain inverter, and Eo equals — Ey. 

When the circuit’s input signals are positive, D; is 
reverse biased, and the circuit functions as a unity-gain 
buffer (Fig 8c). IC, forces current through D, to 
establish a voltage at IC.’s input. This voltage, in turn, 
makes the voltage at IC,’s inverting input equal to the 
voltage at IC;’s noninverting input. Because no current 
flows into the inputs of either IC; or IC2, the voltage 
drop across both R, and R, is zero, and the voltage at 
the output of IC, equals that at the input of IC). 

In an application in which you must use digital signals 
to control analog circuits, you can use the unity-gain 
buffer as an amplifier with a digitally controlled gain of 
+1 (Fig 9). The DG188 analog switch acts under logic 
control to connect the INA105’s noninverting input to 
either the input signal or ground. 

For a logical-zero control signal, the noninverting 
input is connected directly to ground, and the circuit 
functions as a conventional unity-gain inverter. For a 
logical-one control signal, the INA105’s noninverting 
input is connected to the input signal. Because the 
voltage across the amplifier’s inputs is zero, no current 
flows through the input resistors, and the amplifier acts 
as a unity-gain buffer. 

Errors contributed by the analog switch (a function 
of the on/off resistance ratio) are less than 0.01% in this 
example. The DG188 toggles in less than 150 nsec, so 
the circuit’s settling time (to 0.01%) is less than 5 usec. 
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PMI’s CMOS DAC FAMILY 


PM-7524 
PM-7528 
PM-7533 
PM-7541 
PM-7545 
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DAC-8012 
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DAC-8212 
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Latched 8-bit 
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ILY HAS ['WINS. 


PMI's new DAC-8408, 
quad 8-bit D/A converter, 
tests system integrity 
using internal readback 
memory. Saving space 
and minimizing bus 
transactions, it simplifies 
data verification and 
system self-diagnostics. 


DAC-8212, PMI’s new dual 
12-bit latched D/A 
converter, provides 12-bit 
accuracy in ATE, process 
control, and voltage set- 
point applications. 


For more information 
and PMI's free 1986 data 
book, circle the inquiry 
number below. 


Precision Monolithics Inc. 
A Bourns Company 

1500 Space Park Drive 
Santa Clara, CA 
95054-3499 

(408) 727-9222 


1-800-843-1515 
or, in California 
1-800-826-9664 





The precision solution. 


a SP THEFASTEST 
J, SAMPLE-AND-HOLD AMPS IN THE GALAXY? 
AS FAR AS WE KNOW, YES! 


Galaxy’s Fastest: Performance Leader: Universal: 
HA-5330 HA-5320 HA-2420 & HA-2425 


This sample-and-hold’s acquisition For a wide range of 12-bit high-speed Add an external hold capacitor and 
time:-0.5 ps to 0.01%! That beats all data acquisition systems: acquisition HA-2420 or HA-2425 becomes a high- 
other monolithics known to man. It time, 1.0 ps to 0.01%. It includes an performance sample-and-hold amp with 
also includes a 90pF hold capacitor internal 100pF hold capacitor with acquisition time of 3.2 us to 0.01% or 
dedicated to high-speed performance. the option to add capacitance exter- extremely low droop rate (for slower 
Impressive specs: nally. Impressive specs: operation). Impressive specs: 
e Acquisition time: 0.5 us e Acquisition time: 1.0 to 5 ps e Acquisition time: 3.2 to 500 us 
e Droop rate: 0.01 pVius (fixed) e Droop rate: .05 to .005 nVips e Droop rate: .005 to .000005 pV/us 
(No external hold capacitor) (For OpF to 1000pF of added (For 1000pF to 1,000,000pF of 
e DC gain: 2x10’ V/V capacitance) added capacitance) 
e Aperture time: 20 ns e DC gain: 2x10® V/V e DC gain: 5x104 V/V 
e Hold step error: 0.5 mV, adjustable e Aperture time: 25 ns e Aperture time: 30 ns 
to zero e Hold step error: 1.0 mV Slew rate: 7V/us 


All three members of the Harris sample-and-hold amplifier family can operate at gains greater than 1, eliminating the need for external 
scale amplifiers in many cases. In addition, they are specified for operation with +15 Volt supplies, but they work well from £12 Volts to 
+ 18 Volts. Options include 14-pin dual-in- ‘line or 20-pin surface-mount packaging plus either military or commercial temperature ranges. 
Applications include: automatic offset zeroing, peak detector, de-glitcher, gated op amp, and input conditioner for a wide range of analog- 
to-digital converters. 

For information contact Harris/MHS Semiconductor Sales Ltd., Eskdale Road, Winnersh, Wokingham, Berks, RG11 5TR, England. 
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Build your own 
A/D converter for 
optimum performance 





When yowve faced with the task of solving 
an A/lD-converston problem, you can choose 
from a varvety of off-the-shelf parts. In 
terms of performance, however, it might be 
better to build than to buy. By following 
some design guidelines, you can build your 
own high-speed 12-bit A/D converter. 


Jim Williams, Linear Technology Corp 


To economically achieve the best speed in an A/D 
converter, consider designing the part rather than 
buying it. Although you can choose from a variety of 
monolithic, hybrid, and modular SAR-based (succes- 
sive-approximation-register-based) devices (the most 
popular technique employed in A/D-converter designs), 
such off-the-shelf solutions are generally either slower 
or more expensive than you’d prefer. 

At the 12-bit conversion level, for example, the 
fastest monolithic devices spec conversion times of 
approximately 10 wsec. Modular and hybrid 12-bit con- 
verters can achieve 2-ysec conversion times, but such 
devices are expensive. By designing your own 12-bit 
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A/D converter, you can build a device that solves both 
the conversion-speed and the cost problems. 

Fig 1a shows a simple 12-bit, 12-~seec SAR convert- 
er. You'll find it easier to design faster converters if you 
understand this circuit’s performance limitations. In 
Fig 1b, a clock signal (trace A) is applied to the 2504 
SAR. On the rising edge of the start pulse (trace B), 
the SAR-D/A-converter combination begins to test 
each bit, starting with the MSB. Signal status at the 
LT1011’s positive input (trace C) reflects this action. As 
shown, this waveform’s voltage sequentially converges 
toward 0V as the SAR, D/A converter, and compara- 
tor provide servo control for the node. , 

The conversion-complete (CC) line (trace D) goes low 
after conversion of the LSB to signal the end of the 
sequence. The 7475 latch prevents the comparator from 
responding to input noise once the conversion is com- 
plete. This latch is reset at the next CC command. 


Understanding some inherent limitations 


When it comes to conversion speed, the D/A convert- 
er and the comparator are the major limiting factors in 
this circuit. For a worst-case, full-scale step, most 
bipolar D/A converters spec settling times of 150 to 200 
nsec. In addition, the comparator’s delay time comes 
into play. The clamp diodes limit excursions to speed 
comparator response, and the 8201) resistor, which is 
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Successive-approximation A/D converters 
start with the MSB and work towards the 
LSB as they make each under/over decision. 


connected to ground, shunts the D/A converter’s out- 
put capacitance to speed comparator-D/A-converter 
node settling. Although this shunt degrades the voltage 
level per LSB available to the comparator, the LT1011’s 
high gain compensates for that degradation. 

In general, the circuit shown in Fig 1a is a fairly 
typical 12-bit SAR converter that features low cost and 
adequate speed. To realize higher conversion speeds, 
you'll need more sophisticated circuitry. 

The circuit in Fig 2a uses a clock-modulation scheme 
to improve conversion speed. In this design, a 2-speed 
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oscillator drives the clock terminal, CP. Fig 2b details 
circuit performance. A convert-command pulse (trace 
A) initiates the SAR routine. The pulse sets the 7474 
flip-flop’s Q output (trace C) high, which turns on Q. 
The 47- and 33-pF capacitors (part of oscillator IC;’s 
timing network) are now in parallel. IC,’s output pulses 


(trace B) drive the SAR’s CP terminal. 
The flip-flop resets after conversion of the third MSB 


(trace C). Q; turns off, and the clock oscillator increases 
its frequency (trace B). The higher clock frequency 
reduces dwell time per bit at the comparator-D/A- 
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Fig 1—Designing fast converters becomes easier when you understand the performance limitations of this simple 12-bit SAR design (a). In 
this case, both the D/A converter and the comparator limit circuit speed. The waveforms (b) reflect circuit operation. 
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Fig 2—You can improve conversion speeds by using a clock-modulation scheme (a). The c 
after conversion of the MSB bit (trace C), and oscillator frequency increases (trace B). 
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Even when speed is not a prime design 
consideration, you may save money by 
building rather than buying an A/D 
converter. 


converter junction (trace D), thereby decreasing total 
conversion time. As shown, the conversion-complete 
pulse (trace E) drops low 6.5 usec after the convert- 
initiation command. 

Although this clock-modulation approach significant- 
ly improves conversion speed, it does nothing to reduce 
the comparator’s contribution to delay time. One solu- 
tion to this problem is, of course, to use a faster 
comparator. But although the use of a faster compara- 
tor is a viable option at the 8-bit (or even the 10-bit) 





level, it causes problems at the 12-bit level. 

For example, you could use an LT1016 (a 10-nsec 
device) in place of the slower (150-nsec) LT1011 to 
increase speed. If you do, however, you'll have to 
sacrifice available gain. The LT1011 has a minimum 
gain of 200,000, but the LT1016 specs a gain of only 
1400. Fora 10V full-scale A/D conversion, the LSB size 
is as follows: 


10V +4096 steps=2.44 mV. 





The successive-approximation techniane - . 
over weightiondertreaght deci- | 
- sions as 3 aut Liupeapataae | ry 


: Use of he successive-approxima-_ : 
tion conversion technique proba- — 
bly dates to the invention of the 
weighing scale. In fact, you can 
most easily vist this conver- 
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| eonverters tart with'the MSB- 
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decision. Operation is straight- _ 
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5V/DIV 20 nSEC/DIV 








Fig 3—You can solve comparator gain problems by using a simple preamplifier circuit (a). Although this is a fairly simple circuit, you can 
realize conversion times in the 3- to 5-wsec range (b) by using it in place of the LT1011 comparator. 


@ 
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1N4148 


NOTE: 
Q; THROUGH Qs IS AN RCA CA3127 ARRAY. 
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CONVERTER] 1k 


5V 
® 
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Fig 4—To minimize conversion times even further, you can use high-frequency transistors to design a faster preamplifier (a). A look at 
the circuit’s operating waveforms (b) shows that the circuit output (trace B) switches in 15 to 20 nsec. 
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To increase conversion speed, you must place 
a gain stage before the comparator. 


To switch a full TTL-output level with LSB over- 
drive (1.22 mV), the comparator must have a minimum 
gain as follows: 


— 


5V+1.22 mV =4098. 


Given this gain requirement, the comparator clearly 
requires assistance. In addition, the shunt resistor at 
the D/A-converter output reduces the input signal, 
making the conversion task more difficult. Finally, 
comparator speed will suffer with such a low-level 
overdrive. 


You can solve the gain problem by placing a gain 
stage in front of the comparator. Although this scheme 
adds delay, it provides the needed overdrive for the 
comparator. 

Fig 3a shows a simple preamplifier circuit. The 
preamp-comparator combination provides adequate 
gain (typically 4 to 10) and an overall response time of 
40 to 50 nsec. IC, is configured as an amplifier bounded 
by Schottky-diode clamps. The diodes improve re- 
sponse time by keeping IC; out of saturation when 
summing-point overdrive is excessive. The 10-pF ca- 


Specifying the D/A converter 


In choosing a D/A converter for 
use in SAR-based A/D-conver- 
sion applications, you should re- 
member that speed is often im- 
portant and that the D/A 
converter is the slowest part of 
the A/D converter. The selection 
process therefore requires care- 
ful consideration. 

Given the high speed inherent 
in bipolar current-mode D/A 
converters, such devices are 
popular. You still have to specify 
carefully, however. The output 
capacitance of CMOS D/A con- 
verters—in the 100- to 150-pF 
range—can excessively extend 
-summing-node settling times. Of 
course, monolithic bipolar D/A 
converters, whose output capaci- 
tance is about 30 pF, settle fast- 
er. Voltage-mode D/A convert- 
ers, on the other hand, are 
unpopular candidates for SAR 
applications. They aren’t re- 

- quired to achieve summing ac- 


tion, and they are substantially 


__ slower than current-output 
Extrapolate settling time 


Settling-time specs for D/A 
converters are usually quoted 


for full-scale transitions. Smaller 
bit changes take less time, so 
you can extrapolate from full- 
scale settling time when you | 
consider the D/A converter’s ef- 
fective settling time per bit in an 
A/D-conversion application. Un- 
fortunately, the complex internal 
dynamics of a D/A converter 
rules out simple straight-line cal- 
culations; 1 LSB will not settle 
in “2 of full-scale time in a 
12-bit unit. 

For moderate speeds, you can 
assume that each bit transition 
will require the full-scale set- 
tling time. This conservative ap- 
proach will never get you into 
trouble, but it will almost cer- 
tainly guarantee slower-than- 
necessary D/A-converter perfor- 
mance. The best way to find out 
just how far you can push the 
D/A converter’s settling-time 
specs in an SAR application is to 
consult the manufacturer. You 
can also measure the settling 
time under conditions that re- 
flect the application environ- 
ment. (For circuits that you can 
readily adapt to measure D/A- 
converter settling time, see 
“Settling-time measurements de- 





mand precise test circuitry,” 
EDN, November 15, 1984, pg 


3807.) 


Considering the vattaty of 
D/A converters available, each 
with individual termination re- 
quirements, measurement re- 
sults will vary considerably. In 
addition, the dynamics of D/A- 
converter types can vary sub- 
stantially among manufacturers. 
It is possible, however, to pro- — 
vide some guidelines on what to — 
expect. For example, the popu- 
lar 565A, with a full-scale set- 
tling time of 250 nsec into 00, 
can achieve a per-bit effective 
settling time of 110 to 150 nsec 
with careful design techniques. | 

Speed is not the only concern. 
A D/A converter’s de specifica- 
tions translate directly into A/D- 
converter error terms. Lineari- 
ty, drift, accuracy, and other de 
terms contribute on a 1:1 basis 
to the converter’s error charac- 
teristics. Monotonicity contrib- 
utes as well. In a worst-case sit- 
uation, a nonmonotonic D/A 
converter will cause an A/D con- 
verter to miss some output 
codes under certain Sea 
conditions. 
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Fig 5—Primary speed-enhancing features in this 12-bit SAR converter (a) include a closed-loop clock-control scheme and active 
summing-node clamping. Using a closed-loop clocking scheme, the circuit achieves a 1.9-wsec conversion time (b). When you include the 
active summing-node clamp circuitry (the shaded portion of a), circuit conversion time is 1.8 sec (c). 
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By combining closed-loop clock control with 
active summing-node clamping, you can 
enhance conversion speeds. 


pacitor (a typical value in this case) compensates for the 
D/A converter’s output capacitance. The capacitance 
value is application dependent, so you should use a 
value that provides the best amplifier damping. The 
feedback resistor (10 kO in this example) is selected for 
_ best gain-bandwidth performance. 

As Fig 3b shows, a test input pulse (trace A) causes 
IC,’s output to slew through OV (trace B), developing a 
negative bias level at IC,’s input. After a 10-nsec delay, 
IC; generates a clean TTL output (trace C). 

Despite its simplicity, this circuit can significantly 
improve comparison speed. Use it in place of the 
LT1011 in Fig 2a, and you can realize conversion times 
in the 3- to 5-wsec range. If these conversion times are 
still too slow, you can use high-frequency transistors (at 
the GHz level) and design a faster discrete preamplifier 
(Fig 4a) to drive the LT1016 comparator. 

In this cascoded differential amplifier, Q, and Q; 
provide bias-current compensation for Q,’s base cur- 
rent. Fig 4b illustrates how the circuit performs when 
you apply a test input signal (trace A). As shown, the 
LT1016’s output (trace B) switches in 15 to 20 nsec. The 
LT1016 causes about 10 nsec of this delay; the preamp 
contributes the rest. 


Preamplify for better speed 


You can put this discrete preamplifier to good use in a 
high-speed 12-bit SAR converter (Fig 5a). Closed-loop 
clock control and active summing-node clamping are the 
primary speed-enhancing features. This circuit will 
perform a full 12-bit conversion in 1.8 wsec—about the 
practical limit with off-the-shelf components. 

Conceptually, this circuit is similar to that in Fig 2a. 
However, the high-speed discrete preamplifier replaces 
the LT1011, and digital logic controls the clock speed. 
In this instance, the clock rate accelerates after conver- 
sion of the fifth MSB. During conversion of the upper 
four bits, a closed loop controls the clock rate to 
maximize overall speed. 

The closed loop monitors conditions at the compara- 
tor-D/A-converter summing node. If the summing-node 
voltage excursion is greater than +50 mV, the SAR 
operates at the maximum clock rate. If the excursion at 
the node is less than +50 mV, the loop retards the clock 
rate to provide adequate settling time. The clock loop 
enhances conversion-time performance by not waiting 
for the bits that won’t settle within +50 mV. IC, and 
IC; form a high-speed window comparator that provides 
digital summing-node information to the clock logic. 

Fig 5b details the performance of the closed-loop 
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clocking scheme (the circuit in Fig 5a minus the shaded | 
portion). Trace A is the convert command, and trace B 
shows the gated output of the IC,-IC; window compara- 
tor. The comparator’s output state controls the clock 
line (trace C). Trace D depicts summing-point activity. 
The window comparator’s decision controls the per-bit 
dwell time. After the fifth bit, the SAR’s Qs, line 
instructs the clock logic to run at maximum speed. 
Under these conditions, the circuit achieves a 1.9-psec 
conversion time. 


Converting still faster 


To achieve the previously mentioned 1.8-ysec conver- 
sion time, include the 74121 one-shot and associated 
circuitry (the shaded portion of Fig 5a). These compo- 
nents form an active clamp at the comparator-D/A- 
converter summing node. Each time the SAR receives 
a clock pulse (trace A in Fig 5c), the 74121 generates a 
30-nsec pulse (trace B). This pulse turns on the FET 
and shunts the summing node (trace C) to ground. The 
FET’s low on-resistance discharges the D/A convert- 
er’s 30-pF output capacitance for 30 nsec to reduce the 
converter’s settling time. Each SAR-conversion step 
resets the summing node to 0. When the one-shot 
changes state, the node settles to its final value. This 
active clamping technique provides about a 10-nsec/bit 
Savings in conversion time. 

The 1.8-sec conversion time provided by the circuit 
in Fig 5a approaches the practical limit for a 12-bit SAR 
converter. The effective D/A-converter settling time is 
about 100 nsec/bit. Comparator/preamp delay is about 
20 nsec/bit, and SAR chip delays are about 25 nsec/bit. 
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Circuit timing. 


Why adjust if when you can perfect if? 


Let’s say you've just designed the fastest, 
tightest digital circuit you’ve ever seen. 
But it needs a super delay line to tie into 
your overall scheme. Something special. 
Certainly high-performance. 

You need Technitrol. For leading- or trailing- 
edge timing of any logic-based circuit. 
e Only Technitrol can give you a selection of 
lumped-constant active delay lines with 5 ns to 
2000 ns delay times that are +1 ns or+1% repeat- 
able over —55° to +125°C, at rated voltage input 
+10%. That's full voltage and temperature 
compensation! 

(We aren't just telling you 
they perform this well—we'll put 
iton the part if you wish.) 

e Our programmable delay 
lines, up to 100k ECL, give you 












1952 E. Allegheny Ave. 
Philadelphia, PA 19134 USA 
215-426-9105 « Telex 834245 





a selection of up to 15 different delay 
times per module, differing by as little 
as 500 ps. 
e Technitrol chip-carrier delay modules 
enable tighter board stacking and the use of 
vapor -phase reflow technology. 

If you're really serious about quality and per- 
formance, you'll appreciate our meticulously bal- 
anced designs that produce consistent lows and 
highs for both positive- and negative-going logic 
signals. And our low failure rates are unheard of 
elsewhere. Who else can give you all this? 

You'll find the same perfor- 

mance and reliability in all of 

our military- and commercial- 
grade products. Our toughest 

customers demand this. 

You should, too. 





active and passive delay lines ¢ pulse transformers e Manchester encoder/decoders e data bus couplers 
e pulse-width regulators e high voltage, Scott T, and ferroresonant transformers 
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DIRECT } 
CMOS REPLACEMENT 
FOR ALS ANDLS 
HAS FINALLY ARRIVED. 


54/74 AHCT and 54/74 HCTLS are available now from 
Samsung Semiconductor as pin for pin replacements for 
ALS and LS applications. All the speed and drive you 
need (24 mA guaranteed) is now available in High-Speed 
and Advanced High-Speed CMOS. 


And what a difference that makes. 
AHCT/HCTLS run at a fraction of the power of ALS/LS—100,000 times 
lower at low frequencies and 10 times lower at 10 MHz. You also get 
3 times the noise immunity, plus virtually 100% ESD latchup 


protection. This means cooler running, smaller products and 
far greater reliability. 


63 part types in production now. 40 more in 3Q 86. 
Samsung offers a full family of both AHCTand HCTLS 
today—including gates, flip-flops, buffers, latches, 
multiplexers, shift registers and more. All part types are 
available in commercial temperature range (-40°C to 
+85°C) and military temperature range (-55°C 
to +125°C). And all second sourced, of course. 
Our data book contains complete 
AC and DC specifications over all 
temperature and power supply 
ranges on every product. 
Call your distributor or 
local Samsung sales repre- 
sentative for our data book, 
samples and reliability 
report. 


Comparison of key parameters 
fora 244 Octal Buffer 


| 74ALS 74LS 74ACT* 


Max Propagation Wns | 10ns —‘18ns - 13.5ns 
Delay (C, = 50p | 


rive Current, |g, | 24mA 24mA 24mA 


Power Dissipation | | 70mW 120mW imw 
(at 100KHz) - _ 


*Preliminary 
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Static- 











Typical standard-cell layout packages offer 
components like static RAMs 1n only one 
size. Now, however, you can include in 
your design a static-RAM chip whose size 
you can adapt to your needs. All you need 


to lay out the static RAM are definitions of 


your processing technology, your RAMs 
size, and your I/O-pin requirements. 


Abed W Mougharbel and Thomas D Housten, 
RCA Solid State Division 


To implement many designs in a standard-cell technolo- 
gy, you must be able to include not only MSI and SSI 


components in your chip, but also such elements as 


RAMs, ROMs, and multipliers. A structure like a RAM 
varies from one design to the next, however, so you 
must know how to adapt a single standard RAM cell to 
meet your design’s requirements. Such knowledge can 
be incorporated into software that preserves the princi- 
pal advantage of standard-cell use—short design time. 

In your standard-cell designs, you can isolate the 
RAM or ROM and place and route the memory as a 
block that’s separate from the rest of the layout. If you 
lay out the memory block by hand, though, you defeat 
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adapts to your 
standard-cell design — 





Fig 1—Once you have specified the size of your RAM and the 
processing technology that you are using, the XRAM package carries 
out all the other steps in this flowchart automatically. 
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Splitting the memory core brings the overall 
aspect ratio close to one and equalizes the 
amount of current drive that the column 
and row decoders require. 





the purpose of using the standard-cell approach. In- 
stead, you should use software that can automatically 
lay out simple standard cells, vary the size of the 
blocks, and connect those blocks to the rest of the IC. 

Such software is available in the form of the XRAM 
(expandable RAM) package, which automatically gen- 
erates and lays out small static RAMs. Within the 
program’s limits, you can adjust the size of the RAM to 
suit your needs. Once you have created your RAM, you 
can use the Multi-Port 2-Dimensional (MP2D) standard- 
cell router (Ref 1) to connect the static memory to the 
rest of the chip. Both the XRAM design package and 
the MP2D router are a part of the Fastrack 
semicustom-design system. (The box, “Design package 
supervises program interaction,” details how the parts 
of the standard-cell design package fit together.) 


Algorithm sees RAM parts as rectangles 


The XRAM package uses a box-placement algorithm 
to lay out custom static RAMs. This algorithm views 
each part of a RAM as a rectangle, which the program 


ADDRESS BUFFERS 


PRECHARGE PRECHARGE 
TRANSISTORS TRANSISTORS 


COLUMN SWITCHES : COLUMN SWITCHES 


SENSE AMPLIFIERS 


SENSE AMPLIFIERS | 


DATA /O BUFFERS) | | DATA I/O BUFFERS 


Fig 2—The XRAM program splits the memory core into two parts 
in order to make the static RAM’s footprint as square as possible. 
The program places a row decoder in the middle of the memory 
block. | | | 
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Fig 3—The XRAM program created the design for this 64-word x 16- 
bit static RAM. The subchip specs 60-nsec read and write cycle times, 
an operating current of 350 pA per bit, and a standby current of 1.5 


A per bit. 


characterizes with a fiducial coordinate, a length, anda 
width. The layout program calculates the Cartesian 
coordinates of the region in which it will place a 
rectangle before actually placing it. You must specify 
the interface requirements for the RAM before you 
begin the layout; the program can then connect all 
signals automatically. 

In addition to specifying the signal-connection re- 
quirements, you need to tell the program which pro- 
cessing technology you are using, the number of words 
in your static RAM, and the number of bits per word 
(Fig 1). After checking the validity of your inputs, the 
program splits the RAM into a right memory core, a 
row decoder, and a left memory core (Fig 2). This 


division brings the memory block’s overall aspect ratio: 


(ie, the ratio of the length to the width) close to one. 
Splitting the memory core also equalizes the amount of 
current drive that the column and row decoders respec- 
tively require. 


Memory-core layout—right to left 


The program first lays out the right core, which 


consists of pairs of memory-cell columns. The program 
then places a precharge cell at the top of each column, 
so the precharge transistor can supply its circuit. The 
program continues to place columns of memory cells 
until the RAM’s size meets your specification. The 
static-RAM package repeats this procedure to complete 
the left memory core. 

The next step in Fig 1’s flowchart shows that the 
program builds a word decoder (ie, the row decoder) in 
the center of the RAM. Placing the word decoder in the 
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center effectively distributes the current load on the 
last stage of the decoder. The number of words in the 
RAM determines the width and length of the row 
decoder. 

Each row is automatically assigned a binary address, 
from 000 to 111. Because the RAM that the XRAM 
constructs uses only three address-input AND gates, 





there can be no more than eight addresses (binary 111). 
If your RAM contains more than 16 words, however, 
you can simply add more levels of decoding. 

After the program has assigned all the addresses, it 
places metal contacts that connect either an address or 
an inverted-address signal to each AND gate’s input. 
At the top of the last AND gate in the row decoder, the 





Design package supervises program interaction 


Fastrack is a supervisory soft- 
ware package that, together 
with the individual programs it 
controls, forms a semicustom-IC 
design system. To lay out the 
variable-size RAM portion of the 
IC, you must supply the system 
with artwork, pin-data, logic- 
simulation, and connectivity-cer- 
tification files. 

Usually, you start a Fastrack 
semicustom-IC design by using 
the Mimic logic simulator to ver- 
ify your design. In its simula- 
tions, the Mimic program uses 
both functional and timing de- 
scriptions of all cells. 

To help you simulate static 
memories, the expandable-RAM 
(XRAM) package provides a 
module that calculates internal 
propagation delays for the RAM. 
This module generates these de- 
lays by regarding the internal 
RAM structure as an RC tree 
and by recomputing the propa- 
gation delay for every expansion 
of the RAM. The module also 
includes the fan-out of the 
RAMWM’s output drivers in the 
- propagation-delay calculation. 

Once you have verified your 
logic, you instruct the logic sim- 
ulator to create a net list. You 
commence your memory-block 
layout by sending the logical net 
list to the Multi-Port 2-Dimen- 
sional (MP2D) automatic-place- 
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ment and -routing program. 

The MP2D package integrates 
memory blocks like the static- 
RAM block into your standard- 
cell design. The package defines 
the memory block as a rectangu- 
lar area that has pins on at least 
one of its four sides; it then in- 
terfaces the block to the rest of 
the standard-cell IC. The pro- 
gram also lets you place such el- 
ements as I/O pads, alignment 
marks, and test transistors on 
your chip. 

Although it imposes less strin- 
gent layout rules on the cells of 
the memory block than on a 
standard-cell layout, the pro- 
gram uses the same placement 
and routing procedures for mem- 
ory blocks as for standard cells. 
The program can also distribute 
power lines throughout the IC. 
Because the layout package lets 
you define critical paths and op- 
timize the routes for those 
paths, you can minimize parasit- 
ic capacitances. 


Users must characterize pins 


To connect the block to the 
rest of the IC, the layout system 
requires a pin-data file. This file 
contains a definition number for 
each part; a list of input and out- 
put pins and their respective 
Cartesian coordinates; flags that 
distinguish input pins from out- 


put pins; a name for each pin; 
and the height and width of the 
memory block. 

The module that creates the 
RAM’s artwork creates the pin- 
data file automatically. The 
MP2D program requires that all 
I/O pins fall on an integral multi- 
ple of a pin pitch (the sum of the 
width of the routing-metal line 
and the metal-to-metal spacing). 

Although the program could 
force the dimensions of each cell 
in the sublibrary to be a multiple 
of the pin pitch, this approach 
would waste silicon real estate. 
Instead, the pin-data file-gene- 
rating module takes the absolute 
X coordinate of each I/O pin and 
finds the nearest pin-pitch loca- 
tion. The router then connects 
the I/O pin to the rest of the 
memory block. This procedure 
eliminates the need to lay out 
subcells as a pin-pitch multiple. 

When you've finished laying 
out your standard-cell IC, Fas- 
track calls the Concert (connec- 
tivity-certification) program. 
This program checks the electri- 
cal connectivity of the circuit, 
evaluates the parasitic capaci- 
tances, and generates a net list, 
which you can compare with the 
logic simulator’s net list to see if 
you have introduced any errors. 
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Because the software implements an algo- 
rithm that views the RAM layout as a 
2-D geometric process, the program can 
handle all processing technologtes. 


layout package completes the row decoder by placing an 
address-inverting/noninverting buffer cell. 

Following the completion of the decoder, the pro- 
gram adds a 2:1 multiplexer (a column switch), a sense 
amplifier, and a data-I/O buffer to the bottom of each 
pair of memory-core columns. The column switch se- 
lects which of its two columns the associated sense 
amplifier will service at a given time. To complete the 
layout, the package places write-enable and chip-select 
buffers (the control logic) and a column decoder in the 
empty space below the row decoder. 


Program handles any technology 


Because the software implements an algorithm that 
views the RAM memory-block layout as a 2-D geomet- 
ric process, the program can handle all processing 
technologies. For each technology, you must supply a 
cell library and one technology file. The cell library 
contains approximately 12 cells. The technology file is a 
list of the cells’ internal dimensions, including such data 
as the height and width of cells and the absolute 
coordinates of AND-gate inputs relative to the fiducial 
coordinates of the AND cells. 

Once you have obtained a RAM sublibrary for the 


technology you are using, you must align the subcells in. 


your layout so that all signal buses and power supplies 
line up. This placement is necessary because the router 
doesn’t let you interactively edit routing paths inside 
the memory block. 

The static-RAM design system lets you lay out cells 
that can contain any number of transistors. In addition, 
your RAM can use bidirectional I/O ports or separate 
inputs and outputs. What’s more, the sense amplifier 
can be a differential amplifier or a simple inverter. You 
must, of course, use only circuits that are included in 
the XRAM package. 


Expanding the RAM 


Once you have outlined your static RAM, you can 


expand the number of bits per word in increments of 
one bit per word and expand the word size in 4-word 
increments. The minimum RAM size is four words (at 
four bits per word). 

If you don’t intend that your RAM use words of the 
form 2%—you expect, for example, to use 30 of 32 
bits—you won’t need to access every memory cell. This 
discrepancy should occasion no worry, however: If you 
don’t route any connections to unused cells, an erro- 
neous address won’t be able to access those cells. You 
also might not want to use some of the address lines 
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that connect to the inputs of the decoder’s AND gates. 
In this event, the program automatically connects 
unused AND-gate inputs to the supply voltage and 
designates these inputs as inaccessible. 

Factors such as the speed of signal propagation in the 
RAM and the relation of the memory block’s size to the 
overall size of your IC limit the maximum size of the 
RAM. The upper limit on the RAM’s size is 1k bits; the 
maximum word size is 32 bits per word. 

Using the XRAM package, you can construct a 1k-bit 
static RAM, like the 64-word x16-bit RAM shown in 
Fig 3, which specs 60-nsec read and write cycle times. 
The operating current of the 1k-bit RAM is 350 wA per 
word bit; the standby current is 1.5 pA per bit. EDN 
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NEC solid tantalum capacitors 
bring new worlds within easy reach. 


Knowing where you want to goin 
equipment design is one thing. 
Actually getting there is another. 

NEC supports bold design 
explorations with a super-wide 
choice of solid tantalum capaci- 
tors. We offer 87 types of R-series 
chip capacitors for surface 
mounting. Our full-range axial- 
lead A-Series is Style CX05. 
We're the leading producer of 
dipped types with a monthly out- 
put of 60 million units. Every NEC 
tantalum cap is burned in to 
maximize reliability. 

Our extensive experience and 
advanced production system 
deliver the high reliability you 
need to reach new worlds in 
equipment design. 


_ChipRSenes 
_] 87 types; 6 case sizes from 
3.2 < 1.6mm. 


LJ Dip or reflow soldering, 


Computers and Communications 


[] —55° to +125°C operation. 
(]8/12mm tape packaging. 
[10.01 to 68uF; 4 to 38VDC. 


Axial-lead A-Series 


LJ Style CX05, 
LJ —55° to +125°C operation. 
LJ0.1 to 68uF; 4to SOVDC. 


Dipped D-Series 
_] Comprehensive type variety. 
L] 4 lead forms. | 
L10.1 to 330pF’; 4 to SOVDC. 


Supercaps for Power Backup. 


NEC's original electric double- 
layer capacitors provide greater 
freedom in power backup of vol- 
atile memories. Consider these 
important advantages. 


1] Fast charge and virtually unlim- 


ited charge/discharge cycle. 
LJ —25° to +70°C operation. 
LJ Direct soldering to PC boards. 
_] FZ/FS-Senies for long-term 
backup of CMOS memories. 
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[|] FA-Series for large-current 
applications. 


For further information, please contact: 
BUSA 
NEC Electronics Inc. 
Tel:415-960-6000. TW X:910-379-6985 
@ Europe 
NEC Electronics (Germany) GmbH 
Tel:0211-650302. Telex:8589960 NE D. 
NEC Electronics (UK) Limited 
Tel:0698-732-221. Telex:777565 NECUK G. 


NEC Electronics (France) S.A. 

Tel:1-3946-9617. Telex:699499 NEC EF. 

NEC Electronics Italiana S.R.L. 

Tel:02-6709108. Telex:315355 NEC EIT I. 
@ Asia & Oceania 

NEC Hong Kong Limited 

Tel:0-242-824/7. Telex:54561 HK NEC Hx. 

Taipei Branch: Tel:02-522-4192, 522-4258 

Telex:22372 HK NEC TP. 

NEC Singapore Pte. Ltd. 

Tel:4819881. Telex:39726 NECSIN RS. 


NEC Australia Pty. Ltd. 
Tel:3-566-6555. Telex:31009 NIPELCO AA. 
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LSI technology and UDS engineering expertise have combined 
to deliver two major improvements in modem design. Two of the 

_ most complex modems in the UDS product line — the fast-polling 
Q600FP : and the Trellis Coded 14.4 — have now been reduced to 
40 square inches of board space for each complete modem. To 


. accommodate varying OEM configurations, a wide variety of 


form-factor layouts and ia Paredes © aan 


- 9600FP 

This UDS modem delivers 9. 6kbps speed, with only 8ms turn- 

around time, making it ideal for fast-poll applications. A simple 
_ strap change puts tl @ device into V.29 configuration, which 

includes alternative data rates of 7200 and 4800bps. 


we Trellis Coded — 
_ 14.4kbps (V.33) speed, merged with the signal-to-noise ratio 
enhancement of trellis coding, makes this modem your most 
| cost-effective choice for moving large volumes of data over 
dedicated lines. It is particularly useful in applications such as 












14.4kbps trellis coded and _ 
«9. 6kbps modems on 40 square inc AS 










complex computer graphics, where error minimization is 
especially critical. The device has a fallback rate of 12kbps and 
is strappable to V.29. 





These new OEM modem cards are small wonders! For technical 
details and quantity prices, contact Universal Data Systems, - 
5000 Bradford Drive, Huntsville, AL 35805. Telephone 
205/837-8100. Telex 752602 UDS HTV. 


8 Universal Data Systems 


(MA) MOTOROLA INC. 
Information Systems Group 









DS modems are offered nationally by leading distributors. Call the nearest UDS office for distributor listings In y ) 
DISTRICT OFFICES: Atlanta, GA, 404/998-2715 » Aurora, CO, 303/368-9000 Blue Bell, PA, 215/643-2336 * Boston, MA, 617/875-8868 ¢ Columbus, OH, 614/895-3025 « | 
201/238-1515 © Glenview, IL, 312/998-8180 ¢ Houston, TX, 713/988-5506 * Huntsville, AL, 205/837-8100 « Issaquah, WA, 206/392-9600 « Mesa, AZ, 602/820-6611 » Milwauk 
Minnetonka, MN, 612/938-9230 » Mountain View, CA, 415/969-3323 » Richardson, TX, 214/680-0002 « St. Louis, MO, 314/434-4919 « Silver Spring, MD, 301/942-8558 ° Tar 
ar | Oaks, CA, 805/496-3777 « Tustin, CA, 714/669-8001 * Uniondale, NY, 516/222-0918 » Witlowdale, Ont, Can, 416/495-0008 Ypsilanti, Ml, 319/483-268 
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Parallel processing 





suits real-tmme 
applications 





Many real-time applications are better 
served by a parallel-processing computer ar- 
chitecture than by a general-purpose single-' 
CPU system. By carefully dividing software 
tasks and providing efficient communica- 
tions, you can wmplement a parallel-process- 
ing system that’s powerful enough to handle 
complex real-time tasks. 


Marco Salzwedel, Consultant and 
Friedhelm Baisch, DFVLR 


For the high-speed data-acquisition and -processing 
capabilities required by real-time applications, consider 
implementing a parallel-processing system. By con- 
structing the computer from a group of parallel com- 
puting elements that share data-processing tasks, and 
by furnishing efficient communication paths between 
the computing elements, you can increase the system’s 
performance. 

To develop a parallel-processing system, you’ll have 
to pay careful attention to your computer’s architec- 
ture. You'll need an efficient memory organization, as 
well as a careful division of software tasks. You’ll also 
have to consider system-control issues to minimize 
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The Spacemed computer includes global-memory, CPU, and I/O- 
control boards ina VME Bus format. The computer acquires data, 
performs data-processing tasks, and displays the results. 


administrative overhead and to optimize system effi- 
ciency. Several simple formulas let you approximate 
relative performance and calculate the efficiency of a 
parallel-processing system. 

Such a computer system is being developed for the 
Aerospace Medicine Institute of the West German 
Space Agency, DF VLR. The system, called Spacemed, 
monitors and processes the electrocardiogram (EKG) 
and impedance-cardiogram (IKG) waveforms obtained 


213 








Parallel-processing systems require efficient 
memory organization and careful division 
of software tasks. 


from astronauts during space shuttle missions, and it 
processes data at speeds that range from x1 to as high 
as X10 real-time rates. The computer thus requires 
only 2.4 hours to process EKG and IKG data acquired 
over 24 hours. The real-time cemnpanes rates range from 
1 kHz to as high as 10 kHz. 

The Spacemed computer is meant not for general- 
purpose computations but for real-time data-acquisi- 
tion, analysis, and control applications. However, the 
hardware and software provide flexibility, so program- 
mers can reconfigure the computer for new or modified 
real-time medical data-processing tasks. In addition, 
Spacemed serves as a model for parallel-processing 
systems dedicated to real-time tasks. 


Share tasks among CPUs 


Unlike parallel-processing computer systems, con- 
ventional computer systems provide one central-pro- 
cessing unit(CPU)that processes one stream of data and 
instructions. Such computers are often too slow for 
real-time needs. You can increase computer power 
through parallel processing, designing the main com- 
puter from a group of parallel computing elements that 
share data-processing tasks. Nevertheless, parallel op- 
erations raise two basic problems: You must efficiently 
divide the processing problem into parallel tasks, and 
you must furnish communication paths so the tasks can 
communicate. 

Dividing your tasks efficiently is no trivial matter 


because parallel operations often depend on one anoth- 


er. For example, in the equation E=(AXB)+(CxD), 
parallel processors perform the two multiplication oper- 
ations in parallel. The main computer, however, must 
have both multiplication results before it can perform 
the addition. If one of the multiplication operations is 
slow, the computer remains idle while it waits for the 
result. Parallel processors thus require an efficient 
communication structure as well as careful task coordi- 
nation. 

Unlike tightly coupled parallel-processing systems, 
the Spacemed computer relies on a data-flow architec- 
ture. In tightly coupled computer systems, tasks are 
generally of equal length, and tasks transfer informa- 
tion to each other through a set of stack registers. 
Before running the next set of tasks, the computer 
must have all of the data from the previous tasks. As a 


result, the computer can remain idle, or deadlocked, for 


lack of information until the slowest task finishes. 
To avoid the data-deadlock problem, the Spacemed 
computer relies on a communication structure that 
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transfers information between modules through large- 
capacity circular buffers. The modules are self-suffi- 
cient; that is, they contain all the information they need 
to process data and transfer control to and from the 
local host’s control program. Rather than transfer data 
one value at a time through a stack register, the 
modules access the circular buffers, which can contain 
many values. By staying somewhat behind a backlog of 
data, modules always have information to process. 
Each module monitors the amount of data available in 
its buffer and varies its requests for processing time 
accordingly. For example, as a buffer approaches over- 
flow, the module requests processing time more fre- 
quently than it would if the buffer was almost empty. 

The communication channel must be fast enough to 
store results and supply data to parallel processors 
without creating bus bottlenecks. Communication- 
channel architecture varies with the parallel-processing 
architecture you use; generally, though, you increase 
communication- charinel complexity when you add pro- 
cessors. 

When you plan the structure of a parallel-processor 
computer system, you'll have to consider two major 
design issues: system control and distribution of code 
and data. System control involves keeping the comput- 
er’s administrative overhead tasks at a minimum. You 
must also consider how to have your main computer 
distribute tasks to the parallel processors. You might, 
for example, choose to assign tasks dynamically: The 
computer continuously analyzes the program and di- 
vides its tasks among the available processors. By 
applying the dynamic-assignment method to most seri- 
al programs, you can balance the workload among 
available processors. However, the task-assignment 
and program-transfer operations require extra over- 
head time, reducing the amount of time left to process 
information. 

As an alternative to assigning tasks dynamically, 
consider assigning tasks to processors before the com- 
puter starts processing data. Once assigned, a task 
operates within a single processor, and the computer no 
longer requires extra time to analyze a program and 
reassign tasks to available processors. Nonetheless, 
you can’t apply static task assignments to a program 
unless the program has a data-flow structure. 


Consider storage tradeoffs 


Also, because tradeoffs exist between information- 
and program-storage techniques, consider where to 
store data and program code. The system provides two 
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types of memory: global memory that all processors 
access over the system’s bus, and local memory that’s 
dedicated to each processor. For example, such data as 
the real-time clock’s time must be accessible to all 
parallel processors, so you save it in global memory. On 
the other hand, specific program code for one parallel 
processor is useful only to that particular processor. By 
saving information in the system computer’s global 
memory, the system needn’t maintain copies for each 
parallel processor. But, because all processors can 
access the data in global memory, any one of those 
processors can improperly modify the information that 
the others depend on. 

You can store each parallel ‘processor’s program code 
in the system computer’s global memory, from which 
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each processor obtains its code. Such global data trans- 
fers increase the bus’s overhead processing time, thus 
reducing the time the bus has for other tasks. To reduce 
bus overhead, construct parallel-processor boards so 
that each contains a local memory for program storage. 
After loading the program code into the parallel pro- 
cessor for a particular task, the computer system’s 
global bus is free for other uses. 

Parallel-processing computer systems fall into two 
general categories: single-instruction, multiple-data 
stream (SIMD) or multiple-instruction, multiple-data 
stream (MIMD). SIMD processors perform the same 
operation on several pieces of data at the same time, 
but only one instruction stream controls the data- 
processing tasks. For example, you can process a TV 
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Fig 1—Spacemed software includes independent task modules that acquire and process physiological information obtained during flights of 


the space shuttle. 
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Parallel processing—constructing the main 
computer from a group of parallel comput- 
ing elements that share tasks—lets you in- 
crease computer power. 








image by dividing the image into small groups of pixels 
and assigning a group to each processor. A common 
instruction stream controls all the processors in paral- 
lel, thus manipulating the data faster than one comput- 
er that operates on one pixel at a time. 

In MIMD systems, on the other hand, several pro- 
cessors run asynchronously and independently, and 
each processor has its own instruction stream. MIMD 
systems are relatively complex, requiring an extensive 
support structure that includes control and interface 
circuits, as well as a control program and RAM for 
program and data storage for each processor. MIMD 
systems adapt well to tasks that require simultaneous 
but different operations—for example, motor control 
and data acquisition. 

The Spacemed computer relies on the MIMD struc- 
ture. When the computer starts, the system selects one 


MODULE- 
HANDLING 
| PARAMETERS 


processing center performs the I/O or data-processing tasks. 


processor as the system host. The system host’s re- 
sponsibilities include task distribution, system timing, 
system supervision, and communication handling. The 
remaining processors become local hosts, which are 
responsible for the tasks the system host assigns them. 
To provide fault tolerance, the processors continually 
check each other. Should a processor fail, the system 
starts a reconfiguration cycle, which selects a new 
system host or redistributes a failed local host’s tasks, 
depending on which processor failed. Thus, a processor 
failure may degrade the system’s performance, but it 
doesn’t completely shut the system down. 

A complete data-acquisition and -monitoring pro- 
gram is a set of functional modules that performs small 
but complete functions such as peak-height analysis or 
data-format conversion (Fig 1). The system host as- 
signs modules to each local host and, in turn, the local 
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Fig 2—A typical parallel-processing software module includes a module controller that provides the interface with the local computer. The 
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GLOBAL 


INITIALIZATION. 


SYSTEM MEMORY 





Fig 3—The global memory structure contains circular buffers for each module’s data. The memory also provides communication fields for 
each local host and a broadcast field for messages going to all local hosts. 





hosts obtain their program code from the system’s 
global memory. Each of the parallel-processor modules 
is generally independent, and modules don’t share 
subroutines or code segments. The self-sufficient mod- 
ules isolate programming errors, assist in program 
debugging, and allow for fault-tolerant software 
design. 

The processing-center software is the heart of the 
module: It contains the program that performs the 
module’s I/O or data-processing tasks. Besides soft- 
ware, each module contains module-control and pro- 
cessing-center hardware (Fig 2). The module-control 
hardware performs housekeeping tasks and passes 
commands and responses between the local host’s con- 
trol program and the processing-center hardware. 

In addition, each module contains a module-ID field 
and a command-report parameter table in its software. 


EDN March 20, 1986 





The module-ID field holds information that tells the 
system computer what resources are required for the 
module; it contains an ID number, module length, the 
number of available I/O channels, processing-time re- 
quirements, data-flow speeds, etc. 


Standard formats ease module development 


The command-report parameter table contains com- 
mand and parameter strings that define reports and 
commands that travel between the module and the local 
host. Typical strings include information for such condi- 
tions as data overrun and command-format error. 
Standard command and report formats simplify the 
tasks of developing, testing, and using individual task- 
oriented software modules. 

Each module also includes instructions that transfer 
information between two RAM structures serving dif- 
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Dividing tasks efficiently is no trivial mat- 
ter because parallel operations often depend 
on one another. 





ferent purposes. The circular buffers—based in the 
system’s global memory—provide a read and a write 
pointer for a module. They also supply the only data- 
transfer path between the modules. 

The local host and the module exchange commands 
through a line buffer in the local host’s RAM. The host 
always transfers commands or reports to the module 
when the module starts its operation. After the module 
completes its task, it transmits commands or reports to 
the local host. The local host also provides a pointer that 
locates a block of RAM for each module. The module 
accesses any location in the RAM, but its addresses are 
relative to the pointer. Typically, modules use the local 
RAM to store intermediate data, counter values, and 
other information not sent to system memory. 

The system’s global memory contains three data 
structures that handle information-transfer operations 
between the system’s components (Fig 3): global circu- 
lar buffers, addressed-data packet channels (mail- 
boxes), and a broadcast-communication field for mes- 
sages for the entire system. 

The system host assigns each module its own circular 
buffers for numeric results, data from input devices, or 
data for other modules. Although only one module puts 
data in an assigned circular buffer, several modules can 
read the buffer’s contents. The data in a circular buffer 
contains no addresses or pointers. Instead, each buffer 
has an associated storage block that contains descrip- 
tive information about the size of the buffer and the 
location of the current data block. The circular buffers 
provide high-capacity, high-speed storage that requires 
little control by the system computer. Buffers vary in 
size from 1k byte to as much as several million bytes. 

To transfer I/O-device information, module status, 
and module commands, the global memory includes a 
mailbox for each local host. Each mailbox contains two 
circular buffers that contain small blocks (packets) of 
information. Each packet includes header and address 
information that identifies the receiver, a module, a 
host, an I/O device, or the user. The system host 
controls the distribution of packets to the proper mail- 
boxes. 


Broadcast field holds time data 


The global memory also contains a broadcast-commu- 
nication field that transfers information to all local 
hosts. The system host provides a system-reference 
time from a real-time clock in the broadcast-communi- 
cation field. The current time is thus always available to 
the local hosts. 
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Communication between all the computers and the 
system computer’s global memory determines the effi- 
ciency of the shared-memory parallel-processing sys- 
tem. In theory, processing power (throughput) is pro- 
portional to the number of parallel processors in the 
system. Practical limitations on the speed of the sys-— 
tem’s bus and the memory’s response time set an upper 
limit on efficiency, however. As you add processors to a 
parallel-processing system, you'll eventually reach a 
peak in efficiency. Once you’ve reached this peak, 
adding more processors may actually decrease efficien- 
cy: The added processors spend most of their time 
vying for bus control. The parallel processors thus wait 
to access memory when they should be processing data. 

Because response times vary from task to task, you'll 
have to determine the maximum acceptable response 
time for your application. In such processes as pro- 
cess-temperature monitoring, real-time response may 
be several seconds. For real-time response to heart- 
beat signals, the longest response time is 1000 psec. 

Under conditions when no backlog of data awaits 
processing, and when the module-switching algorithm 
calls each module with the same frequency, you can 
approximate the maximum response time (MRT) with 
the following equation: 

MRT=P,+P,... +P,+(SxXn/T). 

MRT is expressed in system-time units (STUs). The 
STU is an artificial reference period that relates to the 
sampling rate you use to measure an external signal. In 
the Spacemed system, real-time data acquisition occurs 
at 1-msec intervals, so T is 1000 sec. The P, values 
represent the periods (in STUs) that the local computer 
allots to each module. You must supply a P, value for 
each of the m modules in a task. Switching between 
modules also requires processing time; the S term 
represents module-switching time in microseconds. 


Calculate processing efficiency 

You can also calculate the processing efficiency of 
your computer system, ie, the amount of time the 
computer spends processing data vs its total processing 
time. As administrative time increases, your comput- 
er’s efficiency decreases according to the following 
expression: 


E=1-[(nxS)(MRTx)]. 


The resulting efficiency value (E) is between 0 and 1; 
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At last,comprehensive software that solves 
symbolic mathematical computations. 


If it is still taking you weeks or 
months to handle rudimentary alge- 
braic problems and extremely com- 
plex analyses, then make it your 


business to find out about MACSYMA"™ 


MACSYMA is the most com- 
prehensive approach to symbolic 
mathematics ever created. Under 
continual development at MIT from 
1969 until 1982 and at Symbolics™ 
since 1982, it contains more than 
300,000 lines of code and is fully 
supported by more than 500 pages 
of documentation. 


But for all its sophistication, you 
can put MACSYMaA to work on com- 
puters ranging from workstations 
to mainframes. Without previous 
programming experience. In 
fact, you can interact with it in an 
almost conversational way while 
you use it to explore problems in 
basic or advanced mathematics that 
you couldn’t begin to approach 
using a pencil, chalk or numerical 
software. This comprehensive pro- 
gram can then generate FORTRAN 
code from derived MACSYMA ex- 
pressions and answers. 


3 weeks vs. 10 seconds. 


For example, an engineer work- 
ing for a major aerospace company 
was stopped by an integral dealing 
with turbulence and boundary lay- 
ers. Pencil and paper in hand, he had 
been looking at : 


S(k log(x) — 2x? + 3x’ + b)* dx 
for more than three weeks. He always 
arrived at a different solution, never 
knowing which was the right one. 


Less than 10 seconds after enter- 
ing the problem into the computer, 
MACSYMA gave him the correct 
answer. Not just numerically, but in 
symbolic terms that gave him real 
insight into the physical nature of 
the problem. 


Inseconds. 


How long would it take you or your staff to factor this expression? 
3w’z° + 2wz* — 10w’y?z? + 141xyz? + 
45w*xX8z? — 3w’z? + 94.wxyz-— 2w°z — 


470xy? + 10w’y? + 2115x*y — 45w?x° 
MACSYMA gives you the answer. In seconds. 


(3z3 + 2wz — 10y? + 45x’) (w2z? + 4/xy — w’) 


What MACSYMA can do. 
For you. 

MACSYMA arms you with hun- 
dreds of practical and real-world 
applications. It can: 


© Do algebra, trigonometry 
and calculus _ 


e Provide standard numerical 
techniques 


¢ Generate FORTRAN output from 
MACSY MA expressions 


¢ Simplify, factor or expand 
expressions 


° Solve equations analytically 
or numerically 


e Expand functions in Taylor or 
Laurent series 


¢ Compute Laplace transforms 
e Manipulate matrices and tensors 
e Plot functions in 2 or 3 dimensions 


@ Much, much more 


Throughout the world, thou- 
sands of scientists, engineers and 
mathematicians are using MACSYMA 
in such diversified applications as 
electronics, structural engineering, 
CAD, acoustics, plasma physics, 
antenna theory, VLSI circuit design, 
control theory, numerical analysis, 
fluid mechanics, genetic studies, ship 
hull design, maximum likelihood 
estimation, ballistic missile defense 
systems design, underwater shock 
wave analysis, helicopter blade 





motion studies, and atomic scatter- 
ing cross section analysis. And the 
range of use is expanding every day. 


Easy computer algebra 
starts here. 

MACSYMA is available right 
now from Symbolics, the leader in 
Symbolic processing. For a complete 
kit including a full capabilities bro- 
chure, just clip and mail the coupon 
or call (617) 577-7600. 


MACSYMA" 


The most comprehensive 
software approach to 
symbolic mathematical 
computations. 


symbolics” 
Your next step in computing. * 


MACSYMA and SYMBOLICS are trademarks of 

Symbolics, Inc. Copyright 1986 Symbolics, Inc. 

rE rae 
Symbolics, Inc. Dept. M-ED 

i 11 Cambridge Center 

Cambridge, MA 02 142 





Name 
Title 
Company 


Address 


Telephone Extension 
MACSYMA is available to colleges and 
universities at special rates. 


City State Zip 
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VERY HIGH VOLTAGE 
CURRENT REGULATORS 


+300 VDC 






CIL-500 





Teledyne Crystalonics is now delivering the CIL-500 
series of currentregulator diodes. The devices 
feature 300 Volt Peak Operating Voltage and are 
availablein 36 standard increments from0.22to6.8 
mA. Packagedineithertwoorthreeleaded, _ 
hermetically sealed TO-5 packages, they are suitable 
forcommercial, industrialand military/aerospace 
level applications. 


The CIL-500 is constructed from the Crystalonics' high 
voltage JFET geometry and features veryhigh 
dynamicimpedancein addition to high POV. 


send for datasheet and application notes. 


“#* TELEDYNE CRYSTALONICS 


147 Sherman Street, Cambridge, MA 02140 
Tel (617) 491-1670, TWX 710-320-1196 
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Snap-Action Pushbuttons 


Moisture and dust are sealed contact resistance for dry cir- 
out with OTTO’s new internal cuits while offering abig 10 am- 
silicon rubber rolling sleeve pere rating. Available in a va- 
at button; epoxy at case and _ riety of bezels and contact ar- 
terminals. Positive tactile rangements, in MIL-S-8805 
feed-back actuation. High and commercial construc- 


contact pressure tion. Write for Cat- 

patented design O ; ‘ O alogs P1 and Ps. 

assures < .0250 ® Call for samples. 
CONTROLS 


2 East Main Street, Carpentersville, Illinois 60110 
Phone: 312/428-7171 Telex: 72-2426 
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Joys travel, science, and amateur 








1 represents the highest efficiency (all tasks processed 
on time). A negative result indicates an impossible 
situation: Housekeeping tasks overwhelm the processor 
and no data is processed. 

A computer’s efficiency also depends on how you 
divide tasks among the parallel processors. In general, 
you'll assign at least one task to each processor (it 
usually makes no sense to leave a processor idle). 
Nevertheless, dividing a task into too many modules 
can slow processing. As you increase the number of 
modules and make them simpler, you force the comput- 
er to execute more data- and instruction-transfer oper- 
ations. The result is diminishing returns because house- 
keeping tasks consume more of the computer’s 
processing time. EDN 





Authors’ biographies 


Marco Salzwedel is a consultant who 
develops real-time computer hardware 
and software for military, R&D, and 
industrial applications. Based in San 
Francisco, CA, since 1984, Marco 
works on the Spacemed project. He en- 





radio as leisure activities. 


Friedhelm Baisch heads the space-physiology and medical 
branch of the West German Space Agency, DFVLR, where 
he has worked since 1980. He is responsible for the medical 
aspects of Spacemed and for overall project management. 
He received his doctor of medicine degree from the Free 
University of Berlin in 1978. His hobbies include reading 
and classical music. | 
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At CTD, we offer total 
system integration with our 
TM6000 Silicon Gate CMOS 
Analog/Digital Semi-Custom 
Array, plus CMOS Digital Gate 
Array and Thick Film Hybrids. 

Our Macrocells Library, 
available on Daisy CAE 
workstation and in hardware 
kit parts, include D/A, A/D 
converters, VCO, switched 
capacitor filters, and many 


more. Call or write today to 
order our comprehensive 
TM6000 Design Manual at 
USS70. 


CHARTERED-TELMOS 
DESIGN PTE. LTD. 


249 Jalan Boon Lay, Singapore 2261 
Tel: (65)-265-1066, TIx RS 21419 
FAX: (65)-261-0766 


a member of Singapore Technology Corporation 


Representatives/Distributors: 

Hong Kong: Karin Electronic Supplies Co. Ltd. 
Tel. No: 3-898252. e Taiwan: General Industries 
(Taiwan) Inc., Tel. No: 02-764-5126. 
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of MOS and Bipolar. 


New COMFETs combine the best features 
of MOSFETs and Bipolars. 


The best features of MOSFETs are high input 
impedance, fast switching and reduced driver 
circuitry. The best features of Bipolars are cost 
effectiveness and low conduction losses. 

Now, you get the best of both with new RCA 
COMFETs. 

In MOSFETs, on-resistance increases with 
increasing drain-source breakdown voltage 
(BVpss) Capability. InCOMFETs, the conductivity 
is dramatically increased (modulated) by 
injected carriers. That's why-we use the acronym 
COMFET (COnductivity Modulated FET). That's 
why conduction losses of COMFETs are an 
order of magnitude lower than MOSFET conduc- 
tion losses. And that’s why COMFETs are ideal 
for high voltage, high current applications. 

Less than half the price of MOSFETs. 

As the chart shows, COMFETs use consid- 
erably less silicon than Bipolars or MOSFETs in 
high voltage applications. Reduced size makes 
COMFETs less than half the cost of MOSFETs COMFET 
and very price competitive with Bipolars. 

Since COMFETs are gated on/off like 
MOSFETs and provide traditional MOSFET 
advantages, they can reduce overall system cost 
significantly in high voltage applications such as 
switch mode power supplies and motor controls. 

Five times faster than Motorola or 
G.E. devices. 

RCA invented the first conductivity modu- 
lated FETs, and our design is by far the fastest, 
with typical fall times of only 400 ns at room 
temperature. 

And our line is expanding rapidly. We'll soon 
have COMFETs that are twice as fast as present 
COMFETSs, plus 500V, 20A devices. 


Order samples today. 
Call your RCA stocking distributor or RCA eonieey 


sales office for samples. Or write: RCA Solid 
State, Box 2900, Somerville, NJ 08876. 


Call: Hamburg, 49-4106-61 30; London, 44-93-278551 1; Paris, 33-3-946-5656; Hong Kong, 8-52-3- 723-6339; Sao Paulo, 55-11-210-4033. 


Your Mega-force in Power. res 



















































\pplied Microsystems emulators 
lve problems you don't expect. 
Before you spend another 
on g night trying to debug your 
m, call Applied Microsystems. 
her you’re working with an - 
16-bit or even a 32-bit micro- 
ssor. Intel, Motorola or Zilog, 


: Digout bugs fom the source 





~—_ Seventy-two hours ago 
ou didnt know you needed an emulator. 


iiciudede new high performance 
cross-assemblers. 

Best of all, in addition to more 
capabilities, we’ve even held our 


low price. 


Our 16-bit emulator keeps 
state-of-the-art system debug 
from turningintoastate 
of siege. 

It takes a powerful emulator, 
not promises, to get a bug-free 
product to market quickly. Applied 


Microsystems’ 16-bit ES emulator — 


runs identically to the processor in 
your target system. At the full- 
rated clock speed. 

Our unique Event Monitor 


System lets you precisely control _ 
and monitor emulation flow with 


a combination of address, data, 
status, pass counter, and logic 


state events. You can quickly sort 
_ through thousands of bytes of — 
_ code to find the small sections 


where bugs are embedded. Once 


discovered, use our resident sym- 
| bolic debug to quickly patch in 
oo new code and test it in real “ 





_ Ask us for the facts. You'll tke 
what you hear. 


, and applications information sr : & : 


426-3925. In n Washington, call 


| ak Buckinghamshire, HP20 ISN, England 








New! Real-time emulation for 
the 32-bit 68020. 


Working with the 68020? 2 
Applied Microsystems has a new az 


32-bit emulator for our ES series. : 


All the powerful debug features 
you expect from the ES. An d ; is ey: 
available now. : 





PROCESSORS SUPPORTED 
BY APPLIED MICROSYSTEMS 


8-BIT: 8080, 8048 family, 8085, 3088, 





80188, Z80, NSC-800, 6800 family, 6809, 
6809E, 68008, v20 3 


16- BIT: 68000, 68010, 8086, 80186, 
Z800X,V30. 


32-BIT: 68020 











Call toll-free for the twehinicale we 

















ge 









In in Ft ‘Brooke douse, Market Siuste 





Tel: 44 {0098 34822. 
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TUAL SIZE 


Add A Lot of 
Character 
To Your Lines. 


With a character height of 2.4 mm, these 5 x 7 
Dot Matrix Printers will produce alphanumerics 
in any language, with the best looking charac- 
ters available. And that's just the beginning of 
Seiko Instruments compact thermal printers. 


Quiet performance, low power consumption 
and an extremely reliable, maintenance-free 
operational minimum of 500,000 lines MCTF. A 
lot of characters at prices as impres- 
sive as their performance. 












MTP102 MTP201 MTP401 
Character size (HxW) mm | 2.4x1.4 | 2.4xl.1] 2.4x1.5 | 2.4x1.3 | 2.4x1.4 | 2.4x1.1 
(in) | (.09x.06) | (.09x.04)} (.09x.06) | (.09x.06)} (.09x.06) | (.09x.06) 
Dimensions (WxDxH) mm 48x31x13.8 70x34x14.4 91.5x35.5x20 
(in) (1.89x1.22x0.54) (2.76x1.34x0.57) (3.60x1.40x0.79) 
Weight g Approx. 35 Approx. 40 Approx. 50 
(oz) (1.25) (1.42) (1.78) 


with our MTPI-GNP (parallel) or MTPI- 
-GNS (serial) interface boards. Each board 


Seiko's versatile, high-quality pueneiges to meet a variety of data output 


MTP series are perfect for calcula- ,» » 4 a ee 
tors, measuring instruments | | So, for your new lines or existing lines, 
I e . 
_.. specify Seiko Instruments 


small computer terminals, : | 
—— .. Thermal Printers... it will 


data loggers, tele- “a 3 > “— 
phones, medical instru- , . add a lot of character 
and a lot of perform- 


ments...just about ; 
ance to your designs. 


every application. 
For added flexibility, EIKO INSTRUMENTS U.S.A.., INC. 
add the C-MOS MTPI-CC 2990 W. Lomita Blvd. 
‘Torrance, CA 90505 


interface board. Or, turn a lot Telephone: (213) 530-8777 


of characters into a lot of graphics TWX: 910-347-7307 SEIKO INST. TRNC. 
FAX: (213) 539-8621 
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DESIGN IDEAS 


EDITED BY TARLTON FLEMING 


Minimize hardware for Z80 start-up routine 


Paul Alesu 
Icsite, Bucharest, Romania TABLE 1—INSTRUCTIONS PASSED 
FROM 8212 PORT TO CPU 





A Z80 wP system can implement the (Fig 1) start-up 
function with an 8212 input port (Fig 2), thereby using 1-BYTE INSTRUCTION 
memory space in place of an additional timer and 
interrupting hardware. The timer-clock period must 
equal six system-clock periods. 


8212 INPUT PORT NOT SELECTED 


TABLE 2—ALTERNATIVE CODE 
SEQUENCES EXECUTED BY THE Z80 


1ST SEQUENCE: 

OOF1 01 FFFE 1D BC, OFFFEH ~— ;BC REGISTER SETTING 

OOF4 C3 BFFF JP OBFFFH ;JUMP 

BFFF C7 RST 0 sHIGH STATE INPUT AT THIS 
;MOMENT RESTARTS THE SYSTEM 


2ND SEQUENCE: 
OOF1 01 FFFE 1D BC, OFFFEH ~~ ;BC REGISTER SETTING 





OOF4 C3 BFFF JP OBFFFH ;JUMP 

BFFF 0S 
Fig 1—Normally, an input port, timer, and other hardware are C000 OB ;LOW STATE INPUT ENABLES 
required to implement this start-up sequence in a Z80 system. C001 0B ;COUNTING 


C002 0B 


C215 0B 

C216 OB 

C217 CF ‘HIGH STATE INPUT AT THIS 
“MOMENT ENABLES JUMP TO 


(Ao ‘A SUBROUTINE 


3RD SEQUENCE: 

QOF1 01 FFFE 1D BC,OFFFEH  ;BC REGISTER SETTING 
OOF4 C3 BFFF JP OBFFFH -JUMP 

BFFF 03 . 


C000 0B ‘LOW STATE INPUT ENABLES 
C001 0B ‘COUNTING 
C002 0B 


FFFD 0B 

FFFE 0B 

FFFF 0B 

0000 -- ;LACK OF INPUT SIGNAL LEADS 
TO SYSTEM RESET 





When selected, the 8212 port passes a 1-byte instruc- 
tion to the CPU (Table 1). As a result, the system runs 
one of the three code sequences in Table 2, depending 
on the moment at which the input signal goes high. 

EDN 





Fig 2—An 8212 input port and some memory implement the Fig 1 
start-up sequence in this Z80 system. To Vote For This Design, Circle No 750 
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C function calls the IBM PC I/O system 


Jeffrey Anthony 
Corby Industries Inc, Whitehall, PA 


For use with IBM PC and compatible computers, the 
assembly-language subroutine of Listing 1 allows you 
to call the computer’s basic I/O system (BIOS) from the 
high-level compiled C language. (Although many com- 
pilers support calls to the host computer’s operating 
system, few allow access to the host’s BIOS.) The 
C-callable function “Bios” is written for the Whitesmith 
C compiler, but it can be used with other production C 
compilers after slight modifications. 


Bios invokes the BIOS call specified by its parameter 
call number (callnum) by causing a software interrupt 
of the same number. Assignment statements at lines 19 
and 20 allow you to port the Bios function to many C 
compilers. The Base variable is the number of bytes 
between where the stack pointer (sp) and the pointer to 
the first (zeroth) parameter are stored. Offset (line 19) 
is the stride of subsequent contiguous pointers. Lines 
28 and 29 save the frame pointer bp (the base pointer) 
on the stack, and then move sp to bp for use in 
subsequent memory manipulations. 

Lines 31 through 38 load the Bios function parame- 


LISTING 1 
bios - call IBM FC bios function 
SVYNOPSis: 
itt Brostcalinum, oe, Be, Cx, dx) 
unsiqned cal drum 
UnSiOQned *ax, *be, 2cx, fx 
ni? Public Bias 
Oi bias: 
Nis OFFSET = 4 compiler dependant data 
O20 SIZE = 2 
Chet 
ee poo = OFFSET “ parameter focationes 
leat pi = pO + SIZE 
4 pe = ol + SIZE 
Cac ps = pe + SIZE 
O24 pdo= p35 + SIZE 
bay 
Uso: push Eps “ $38 frame pa:rnter 
U2? : mick Dp, Sp “ et Bp to base address of 
msds “ parameter Jiat 
Uso Thc si,CbpiCpi] “move params to registers 
Uses Tica aet@el Sid 
Uae! Price st,Cbplipe] 
Oa; Mice Ex, Csi] 
O2o3 rrvic.s Si,lbplipsad 
a6 Tics Cx, led 
ae Tc) 21 ,CbpiltCp4] 
Ose Tics dx,Csi] 
oes rice 2i,Cbpitpo] “ get interuot mumber 
nen 
M44 ZTE 21,Q0x10 “ call designated interruot 
4s Je wWidea 
O45 cmp s1,0x11 
Ddgs Je hrdtet 
iat cmp 2e1,0x12 
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mem: 
diekia 


TUT & 


boots: 
time: 
Keri 


101: ticks: 


CHhrint: 


wits 


mfp 
ae 
limp 
je 
aa 
ie 
cmp 


je 


Mrcats 
Jmo 


iret 
ime 
pit 
Ame 
imt 
Amp: 
init 
Imp 
mt 
Amp 
pit 
Jmp 
int 
mp 
int 
Jp 
At 
Amp 
Imt 
Jmp 
pit 
Jmep 
int 
Imp 
int 
Jmp 
int 
Jmp 
int 
Amp 
brit 
imp 


Ge 


=, 


— vb — OF — — — Tb 
3 3 
12 


= 
2 


Trou Choa 


~— 
L eae 
- 


mou 


= 
al 
— 
{r. 


. an 


Ca 
ey 


See) Ce 
mr " 
= (Toc i - 
F oe a 
— 


moo oan oa 


i ,O@x1id 
idint 
| ,Uxie 
dekint 
(gt as 
ne pnt 


myoan 


Me 


= ,lerers 
uit 


i 


“1d 
pe 
xii 


Tom 2 mot mt mT 
ole hay ed ee 
+ 3 oe Ol ct KS ct 


mf 


ch. 


11D ots iD 


i 


1 fT 


“oct OO ce om] ces 


(TT OT ot ot oD SS 
woM KK OM & XM KOM x 
ce iT wt t of 


, a 
< 


T im ib 


iT 
Be, 
f 


=. fi 


i i qe i 


Pica da 


a 
1th 
ut 


oo ee 


Kee ban 
preaonmt 


keer Ec 
timer 
wi dec 


disk 


are test 


ard I/O 


er TO 


ne 


ard bres 


ticy 


ization 


ay 
—+ 


imi ti 


imitialization 


character initialization 


Mice 


registers to params 


Continued on pg 230 


229 











DESIGN IDEAS 


Mc 
Ts 
Tho! 
Tras 
Trish! 
Miia 
yt 
Mpcaks 
Tics 


stoopid 
iJ ye 
»CopI Cpe] 
eae se 
Cbpi(p3] 
iJytx 
] 


sCopilp4] 
r=. 
x, Ox0000 


mye os ih rs 


=. | 
rs 
| 
= 
= 
= 
| 
inl 
> 
4 


pope ob ch 
ret 
Jdata 


ters into their associated registers. Line 39 loads the 
BIOS call number into the string index (si) register for 
analysis by lines 41 through 72, which transfer control 
to the designated software interrupt in lines 77 through 
108. Lines 74 and 75 set the return value to —1 if an 
invalid BIOS call number is passed to the function. 
The function takes as parameters the values loaded 
into the 8086 or 8088 P’s ax, bx, cx, and dx registers 
before the BIOS call. After return from the designated 
interrupt, control is passed to lines 110 through 118, 
which store the register contents in the associated 
parameter locations—modifying the parameter values 
as a side effect of executing the function. Line 119 sets 





“ set return value to OG 


“ peestore frame pointer 


the return value to 0 to indicate that a valid BIOS call 
number was passed to the function and executed. 
Finally, lines 121 and 122 restore the frame pointer to 
the bp register and return control to the calling C 
function. 

Assembly of the Bios function must produce a relo- 
catable image suitable for use with the host operating 
system’s linker/loader. After being declared externally, 
Bios can be called as a C function. EDN 
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CRT-brightness control is opto-isolated 


Michael Karas 
O A Systems Inc, Culver City, CA 


CRTs require various ranges and polarities for the 
brightness-control voltage input. The Fig 1 circuit 
meets many of these requirements by providing a 
digitally controlled linear voltage as high as 200V in 
either polarity. Further, an optocoupler (IC3) isolates 
the brightness circuits from the CRT to avoid the 
electrical noise associated with a flyback transformer in 
the CRT’s high-voltage power supply. 

You load brightness data in the form of 8-bit digital 
words from the system’s data bus to the double-buff- 
ered D/A converter. A corresponding analog voltage 
between 0 and —5V appears at the output of op amp 
TCoa. 

Op amps ICzc and ICep form a triangle-wave genera- 
tor whose frequency is determined by R: and C,. This 
waveform is shifted negative by R; and Rg for compari- 
son with the control voltage from IC24. Op amp ICz, 


230 


operates in open-loop fashion (as a comparator) to 
produce a pulse output of constant repetition rate and a 
pulse width proportional to the control voltage. 
Positive pulses overdrive the optocoupler to elimi- 
nate the effect of temperature on the coupler’s forward 
current-transfer ratio. These pulses pass through the 
optical barrier and enter the output integrator, which 
regenerates the control voltage for presentation to the 
CRT. Negative pulses at the optocoupler are clamped 


by diode D; to protect the coupler from reverse bias. 


Diodes D; through D; form a bridge that ensures a 
positive voltage across the R»-Ry divider for either 
polarity of the voltage you connect to the TOP and BOT 
control connections. Consequently, the ARM terminal’s 
voltage makes a linear swing between the voltage levels 
applied to the TOP and BOT terminals. 

The component values in Fig 1 allow you to replace a 
nominal 100-kQ brightness control, using a TOP-to- 
BOT bias voltage as high as 200V. To replace a lower- 
resistance control, you may have to increase the value 
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10 to 2 
from * 


PSW 1211 (500 qty.) 


Now, for your wideband systems design, under —$20.00 
SPST and SPDT pin diode switches that operate over the 
10 to 2500 MHz range with less than 1 dB (typ.) 
insertion loss at 1OOO MHz, 1.5 dB at 2500 MHz. 


No waiting, immediate delivery... with one year guarantee. 


Call or write for our catalog or see our catalog in the 
Gold Book, EBG, EEM or Microwaves Product Data Directory. 


SPECIFICATIONS for 
PSW 1111 (SPST) and PSW 1211 (sppT) 





ZMSW 1111 and ZMSW 1211 
FREQUENCY RANGE 10-2500 MHz 
INSERTION LOSS 
10-2000 MHz 1.7 dB max. 
2000-2500 MHz 2.7 dB max. 
ISOLATION , 
10-500 MHz 40 dB min. 
500-1000 MHz 30 dB min. 
1000-2000 MHz 25 dB min. 
2000-2500 MHz 20 dB min. 
SWR 1.5 max. (“on” state) 
SWITCHING SPEED 1 psec. (max.) — 
MAXIMUM RF INPUT +20 dBm 
CONTROL +5 V (5 mA max.) 
OPERATING TEMPERATURE —54°C to +100°C 
STORAGE TEMPERATURE —54°C to +100°C 
4 A Division of Scientific Components Corporation 
PRICE (6-24) (1-4) World's largest manufacturer af Dauble Balanesd Mixers 
PSW 1111 $29.95, = ZMSW1111_ $59.95 P.O. Box 166, Brooklyn, New York 11235 (718) 934-4500 


PSW 1211 | $29.95 — ZMSW 1211 $59.95 Domestic and International Telex 125460 International Telex 620156 C80 REV. B 
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Getting A DMM? 





When you invest in a Keithley 
DMM, you're getting the 
benefit of 40 years of experi- 
ence in sensitive electronic 
measurements. You're also get- 
ting extended capabilities—at 
an affordable price—made pos- 
sible by the latest advances in 
solid-state technology. 

That's not all. Only Keithley 
has trend recording and digital 


calibration in a bench/ portable 


DMM. Keithley’s exclusive 
TRANSLATOR software in 
the Model 193 system DMM is 
a powerful tool for simplifying 
your IEEE-488 programming. 

From basic bench measure- 
ments to sophisticated systems 
applications, a Keithley DMM 
can match your measurement 
needs and budget. 


KNOW WHAT 
YOU'RE GET 





Contact the Product Infor- 
mation Center at the address 
below or at (216) 248-0400 for 
technical information, FREE 
programming guides, or to 
order a 175, 197, or 193 fora 
20-day FREE trial. And know 
what youre getting in your 
next DMM. 

Keithley Instruments, Instru- 
ments Division, 28775 Aurora 











Road, Cleveland, Ohio 44139. 
Phone: (216) 248-0400. 












Model 175 Autoranging DMM 
LJ 4% digits 

L] Data logger, relative reference, dB 
_] IEEE-488 interface option 

L] Rechargeable battery pack option 


Model 197 Autoranging Microvolt DMM 
L] 5% digits, 220,000 count display 
LJ 1pV, 1mQ, 1nA sensitivity 

L] Data logger, relative reference, dB 
L} Analog & IEEE-488 output option 







Model 193 System DMM [1 3%2 to 6% digits LJ 2,200,000 counts 
L] Up to 1000 readings/second L] TRANSLATOR software 

|] 9 measurement functions _] 500 reading memory 

L] Low frequency AC L] Programmable power-up states 


LJ $2100 | 
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of C. or increase the triangle-wave frequency (by 
lowering the value of R;), to avoid unacceptable ripple 
at the collector of Q). 

Voltage dividers Rs-R, and R;-Rg set the voltage 
levels of the triangle-waveform tips appearing at the 
output of IC.3, which in turn set the maximum and 
minimum brightness levels. You adjust these resistor 


DATACTL © = OO ° 


PULSE-WIDTH MODULATOR 


DATA 


DATA CTL 


DATA LOAD TIMING (nSEC) 


values to make the desired limits for brightness corre- 
spond to the minimum and maximum inputs to the D/A 
converter (O0gEx and FF yrx). EDN 
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ICo IS A TLOB4. 


1N4936 


CONTROL 
CONNECTIONS 


BOT 


(TOP) 
(ARM) 
Teor 


INTEGRATOR 





Fig 1—Digital control for CRT brightness provides a control voltage (ARM) as high as 200V with polarity determined by the bias voltage you 
connect between the TOP and BOT terminals. Optocoupler ICs provides ground isolation to avoid noise from the CRT’s high-voltage 


circuits. 


Multiplier serves as a high-speed switch 


Barrie Gilbert 

Analog Devices, Forest Grove, OR 
and Charles Kitchin 

Analog Devices, Wilmington, MA 


By combining a $10 analog multiplier with a $2 wide- 
band op amp (Fig 1), you can make a high-speed spst 
switch that has a 50-nsec response and a bandwidth 
that exceeds 30 MHz. The switch uses both channels of 
an AD539 multiplier to provide two features: the option 
of inverting or noninverting inputs, and the elimination 
of the switching pedestal caused by step changes in 
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output current as the multiplier is gated on or off. 

Gain is approximately 1 (0 when off). The output can 
drive +1V into a 750 load or +2V into a 1500 load. An 
output-offset adjustment is optional. 

The Fig 2 waveforms were taken across a 750 
termination. In Fig 2a, the output response to a 0 to 
1V, 1-MHz sine wave shows the switching completed in 
about 50 nsec. Feedthrough of the control signal is 
minimal; feedthrough of the sine-wave signal (off isola- 
tion) is approximately —55 dB, determined largely by 
parasitics in the board layout. In Fig 2b, response to a 0 
to 1V pulse in the signal channel shows a rise time of 


233 


y 














DESIGN IDEAS 


less than 10 nsec (control input held at OV). Response 100 nV/VHz. The noise spectral density is essentially 
from the inverting input is similar. flat to 40 MHz. EDN 

Differential gain (less than 0.05 dB) and differential 
phase (less than 0.5° at 3.58 MHz) are compatible with 
video applications. Output noise with a 75) load is 200. AT€,€ | 
wV typ in a 0- to 5-MHz bandwidth, or approximately To Vote For This Design, Circle No 746 





Jt 750 
INVERTING © - OUTPUT 


eas aan 
om Sy 
° 75 
ie 


OPTIONAL axe 
TERMINATION = 


NON- Ja 
INVERTING @ 
INPUT 


OPTIONAL 
Vos ADJUST 


r] +150 mV 
—150 mV =, 
® CONTROL 1V (OFF) 
DENOTES SHORT, = INPUT | OV (ON) 


DIRECT CONNECTION 


= TO GROUND PLANE. *VALUE WILL VARY SLIGHTLY 


WITH COMPONENT LAYOUT 


Ue: Ree aes 
H $ ; T $ ; z 





Fig 2—The output of the video switch in Fig 1 responds to a0 to 1V sine wave applied to the noninverting input (a); in b, the output responds 
toa 0 to 1V pulse at the noninverting input. Load resistance 1s 75Q. in both cases. 


wC’s EPROM allows on-line programming 


David R Gonzales EPROM. Before installing the ~C, you program the 
Motorola Inc, Austin, TX EPROM using an on-line programming circuit (Fig 1). 


(Program FF yrx values in locations you wish to use for 
The MC1468705G2 is a general-purpose CMOS micro- _ storage in the application program. ) 
computer that requires a user-defined program in its Requirements for low current consumption in both 
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How many long unproductive hours 
have you spent “in line” for your simula- 
| tion? Well, no more. MICROCAP and 
MICROLOGIC can put you on line by 
turning your PC into a productive and 
cost-effective engineering workstation. 

Both of these sophisticated engineering 
tools provide you with quick and efficient 
solutions to your simulation problems. 
And here’s how. 


MICROCAP: 
Your Analog Solution 


MICROCAP is an interactive analog 

— circuit drawing and simulation system. 

It allows you to sketch a circuit diagram 

_ right on the CRT screen, then run an AC, 
DC, or Transient analysis. While pro- 
viding you with libraries for defined 
models of bipolar and MOS devices, 
Opamps, transformers, diodes, and much 
more, MICROCAP also includes features 
not even found in SPICE. 

MICROCAP II lets you be even more 
productive. As an advanced version, it 
employs sparse matrix techniques for 

faster simulation speed and larger net- 





120 
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“Typical MICROCAP Transient Analysis” 


works. In addition, you get even more 
advanced device models, worst case capa- 
bilities, temperature stepping, Fourier 
analysis, and macro capability. 


MICROLOGIC: 
Your Digital Solution 


MICROLOGIC provides you with a 
similar interactive drawing and analysis 
environment for digital work. Using 
standard PC hardware, you can create 
logic diagrams of up to 9 pages with each 
containing up to 200 gates. The system 
automatically creates the netlist required 
for a timing simulation and will handle 
networks of up to 1800 gates. It provides 
you with libraries for 36 user-defined 
basic gate types, 36 data channels of 256 
bits each, 10 user-defined clock wave- 
forms, and up to 50 macros in each net- 
work. MICROLOGIC produces 
high-resolution timing diagrams showing 
selected waveforms and associated 
delays, glitches, and spikes—just like the 
real thing. 
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NEXT! 





“Typical MICROLOGIC Diagram” 


Reviewers Love 
These Solutions 


Regarding MICROCAP ... “A highly 
recommended analog design program” 
(PC Tech Journal 3/84). “A valuable tool 
for circuit designers” (Personal Software 
Magazine 11/83). 

Regarding MICROLOGIC . .. “An effi- 
cient design system that does what it is 
supposed to do at a reasonable price” 
(Byte 4/84). 


MICROCAP and MICROLOGIC are 
available for the Apple II (64k), IBM PC 
(128k), and HP-150 computers and priced 
at $475 and $450 respectively. Demo 
versions are available for $75.. 

MICROCAP II is available for the 
Macintosh, IBM PC (256k), and HP-150 
systems and is priced at $895. Demo 
versions are available for $100. 

Demo prices are credited to the 
purchase price of the actual system. 


Now, to get on line, call or write today! 


Spectrum Software 


1021 S. Wolfe Road, Dept. E 
Sunnyvale, CA 94087 
(408) 738-4387 
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the normal and EPROM-programming modes are sup- 


ported by the low-power op amp (used as a comparator) 
and by the transistors. These components also enable 
the »C to control the voltage applied to its Vpp input by 
means of the signal asserted at pin 11: The EPROM 
requires —13V at the Vpp input during programming 
and near OV at Vpp when its code is being executed. 
Zener diode D, (13.5V) protects the EPROM by clamp- 
ing negative-voltage transients. The 1-MQ resistor on 
the Vpp control line ensures that, when the line is in a 
high-impedance state, it is near 0V during reset or 
power up. 


MC1776 
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LISTING 1 


UO1 

002 C1iCO 
UGS Udo 
go04 O011 
OOS GO06 
006 Oa0o9 
OO? OOOD 
006: 

007 0100. 
010 

Jii 0100 
UizZ G10Z 
013 0104 
014 0106 
G15: 0106 
016 010A 
OL? eiveC 


RomArea 
RamSub 
Address 
Tmrvdata 
TmrCtr | 
PortA 


ProgSub 


Software for the programming operation (Listing 1) 
must reside in wC memory but not in the EPROM’s 
address area. The pC allows program execution from 
any address in its memory map, so you must load a 
2-instruction routine into the on-chip RAM; the routine 
(store the value to be programmed at the EPROM | 
address; return to the main program) executes from 
RAM. An onboard timer allocates 20 msec per EPROM 
byte for programming and verification. EDN 
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O TIMER INPUT 


O IRQ INPUT 


print assembly [listing 
Rom area start address 
Ram area start address 
RamSubti address to program 
$08 Timer data address 
$09 Timer control address 
$00 porta data address 


RomArea 


put (sta adrs»x) in ram 


#$D7 
RamSub 
#$B1 put (rts) in ram 
RamSubt3 
clear tmr irq bit 
select max prescaier 
10MS using 4MHZ clock 





G10 
CL? 
U2O 
O21 
Ze 
Bare 
O24 
UZS 
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O10e 
0110 
OLdi 
ep ey a 
O115 
Ui? 


TmrData 


O;PortA 
RamSub 
O,PortA 


for programming delay 
clear x register 
enabie VPP to MCU 

90 program EPROM byte 
disabie VPP to MCU 
return tO main program 
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Arium.What logic analyzers 
should have been from the beginning. 


This fall, a powerful new series of 
logic analyzers will challenge the tradi- 
tional dominance of Tektronix and 
Hewlett Packard. 

The new systems will incorporate 
all the most frequently used features of 
the best Tek™and HP™ units—then add 
critical new performance features the 
two giants don’t deliver. Without Tek and 
HP’s complexity of operation. Without 
their lengthy learning curve. And without 
their whopping price tag. Introducing 
the Arium 4100C series. 

System L operates on 4 channels at 100 
MHz all the way to 32 channels at 12.5 
MHz. It offers powerful data qualification 
by word, word combination or code area. 
Complex triggering by menu, with up to 
four level sequence selection (including 
Boolean combinations). And displays in 
flexible formats. All for just $2,995. 

System & handles all major 8- bit 
microprocessors with 
the same speed and 
features as System L. 
Then adds dis- 
assembly, including 
all exceptions and 
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bus cycles, built-in non volatile memory, 
automatic test sequencing, powerful 
search and compare, eight saved set-ups 
and RS-232C communications. Its 
price: $4,685. 

System 16 troubleshoots 68000, 68010, 
8086 and 8088 chips with powerful fea- 
tures never before available. Prefetch 
filtering that eliminates unexecuted pre- 
fetches and prevents false triggering. Full 
bus cycle display. Jump mode™ for auto- 
matic tracing of start and stop points 
of branches. Cycle unscrambling on up 
to 62 channels. Plus all the features of 
System 8. And all for $5,850. 

Optional 5 nsec glitch pod and ROM 
emulators are also available. 

Arium is the world’s third largest pro- 
ducer of high performance logic analyz- 
ers. Phone us at 800-862-7486 and ask for 
our free Information Pack. 

_ The Arium 4100C series. They're what 
logic analyzers should have 

been from the beginning. 


1931 Wright Circle 
Anaheim, CA 92806 


(714) 978-9531 
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TEST INTERFACE 


Sentry Link, a conversion program, 
transfers functional-test patterns 
that you have developed on the com- 
pany’s Logic Master design-verifi- 
cation system to the Fairchild Sen- 
try tester. You can use these test 
patterns for device-characterization 
or volume-production tests. Logic 
Master interfaces to any CAE sys- 
tem’s logic simulator. You can use 
this transfer package to determine 
if you have designed a device cor- 
rectly and to ensure that it meets 
the requirements for high-volume 
production. The conversion pro- 
gram communicates with Sentry 
test system Models 7, 8, 10, 20, and 
21. The software uses standard Sen- 
try commands, including LSet, 
Enable, Set Module, Set F, and Set 
FC. An EPROM, which plugs into 
Logic Master, contains the pro- 
gram. $2950. 

Integrated Measurement Sys- 
tems, 9525 SW Gemini Dr, 
Beaverton, OR 97005. Phone (503) 
626-7117. 

) Circle No 350 


PERIPHERAL SUPPORT 


AutoCAD now supports a variety of 
personal-computer peripherals. The 
graphics adapters that interface to 
this program are: the Bell & Howell 
Color Digital Imager IV, the Num- 
ber Nine Revolution 5128 control- 
ler, the Quintar Model 1080 & 
Graphport, the Frontier Bizgraph- 
1, the ACS Graphax 20/20, the 
Conographics Cono-Color 40, the 
BNW precision adapter, the Sigma 
Designs Color 400, and the Profit 
Systems Multigraph. Two mouse 
packages interface to the drafting 
package: the Torrington Manager 
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Mouse and the Logitech Logimouse 


R-7. Four digitizing tablets—the 
Kurta Series II, the GTCO Micro 
Digi-Pad, the Mutoh CX8 Series, 
and the Caleomp 2100—also inter- 
face to the package. In addition, you 
can use the Ioline LP 3700 and the 
IBM 7300 Series plotters, as well as 
the Pencept Penpad 320 character- 
recognition system with the pro- 
gram. Basic package, $1000. 
Autodesk Inc, 2320 Marinship 
Way, Sausalito, CA 94965. Phone 
(415) 332-2344. 
Circle No 351 


TEST FIXTURE 


The combination of a Transgrid 


checkerboard universal grid and an 
interposing translator pe board can 
test pe boards having both on- and 
off-grid test points. Transgrid is a 
modification of a standard universal 
grid; half of the universal grid’s pins 
and switching electronics have been 
removed to form a checkerboard 
pattern that leaves a pin in every 
other 0.001-in. location. The check- 
erboard grid contacts the underside 
of the translator board. The transla- 
tor board, in turn, bears its own 
pins that contact the underside of 
the pe board under test. With the 
second translator board in place 
over the checkerboard grid, test 
points may be misaligned by as 
much as 0.150 in. from Transgrid’s 
grid pins. An 8X10-in. bare-board 
test fixture with 600 points typically 
costs $550. 

Testsystems Inc, 1045 W Geneva 
Dr, Tempe, AZ 85282. Phone (602) 
894-9735. TLX 887866. 
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PC-BASED CAE 
The CDX-3100 and CDX-3150 CAE 


packages offer schematic capture as 
well as net-list extraction. The soft- | 


ware packages run on IBM PC/ATs. 
The CDX-3150 package also in- 
cludes the company’s logic-simula- 
tor interface, which gives the sys- 
tem access to hardware ac- 


celerators, physical-modeling sys- 
tems, and design compilation on a 
remote workstation. Because these 
packages interface to Ethernet, 
they both allow access to library 
resources on other network nodes. 
CDX-8100, $7900; CDX-8150, $9400 
(10). 

Cadnetix Corp, 5757 Central 
Ave, Boulder, CO 80301. Phone 
(303) 444-8075. 

Circle No 353 





ELECTRICAL DESIGN 


EDP (electrical design package) 
aids in creating electrical plans for 
buildings, including lighting, power, 
and communication-system draw- 
ings. For use on this company’s Sys- 
tem 25 computer, the software fea- 
tures panel loading and balancing, 
automatic circuit ticking (ie, count- 
ing and displaying the number of 
wires in the conduit), automatic 
back-annotation of circuit numbers 
onto the desired items, and report 
generation. It also furnishes calcula- 
tions of lighting requirements and 
fixture comparisons. The package 
performs six primary tasks. Electri- 
cal Setup creates a data file about a 
specific project or drawing. Compo- 
nents allows you to create electrical 
components and place them in a trial 
layout for analysis. Lighting deter- 
mines the number of fixtures 
needed in a particular room and 
then places those fixtures. Circuit- 
ing allows you to connect all compo- 
nents into their appropriate cir- 
cuits. Circuit Trace scans each 
circuit for configuration and loading 
updates, which are then stored. F'i- 
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GALA DAVE UC UY UIDK, ALU LITALD a 
file that cross-references data attri- 
butes of various drawing objects. 
Functions include sorting operators 
such as And, Or, and Greater Than. 
$3000. 

T&W Systems Inc, 7372 Prince 
Dr, Huntington Beach, CA 92647. 
Phone (714) 847-9960. 
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DMA INTERFACE 


The 4100F8Q DMA interface plugs 
into »Cs that contain a Q Bus and a 
VS5XX-XB DMA interface. The in- 
terface consists of a single plug-in 
card, which contains the logic neces- 
sary to interface an external 16-bit- 
wide parallel device directly to the 
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644-0161. 
Circle No 356 


OFFICE AUTOMATION 


Designed to run on the company’s 
9000 Series 300 and 500 work- 
stations, this technical office-auto- 
mation software offers individual 
software programs or combination 
packages. The individual programs 
are Microtrak, Plottrak, TK Solver, 
Multiplan, Memomaker, Picture 
Perfect, and Diagraph. The inte- 
grated version, Alis, includes multi- 
font word processing, sketching, 
graphics, a spreadsheet, business 
graphics, a personal database, an 
electronic-mail capability, network- 











DO YOU ENJOY SPENDING 
NIGHTS AND WEEKENDS ALONE 
CONFIGURING YOUR SYSTEM? 


D njoy huntin 
Career Compatibility Test d nies : 7 olesd es 


Bus Capability | VME MBIT |\ your ae ee ~ Your Pference| missing jumper at 2 oclock 


Saturday morning? 
Geographic If so; don't choose the 
Addressing MULTIBUS” II architecture. 
we Because the MULTIBUS 
Built-in fi 
eh Il architecture has an exclu- 
Self-Test 
sive feature that reduces 
Software or eliminates jumpers and 
Configurability dip switches. 
It’s called geographic 


addressing. And it allows boards to be addressed by slot number in software, 
which eliminates or greatly reduces jumpers. For example, there are no 
jumpers on the entire line of MULTIBUS H memory boards. 

But if you do need jumpers, geographic addressing can still help. Because 
software can use it to verify correct jumper placement. 

And not only is board configuration fully supported in software, but so is 
identification of board type, manufacturer and the revision level of both 
hardware and firmware. Geographic addressing also provides a capability for 
built-in selftest and remote system diagnostics. 

Making things a lot easier for you. And resulting in lower test costs and 
improved serviceability 

But, by all means, if you enjoy tearing your hair out while re-reading the 
manual for the umpteenth time, catch the other bus. 

It doesn't have geographic addressing, so you could find yourself knee 
deep in jumper and testing problems.Which means you'll spend many long, 
gratifying nights working at your bench. 

Now, indicate your bus choice in the preference box and turn the page. 








*Source: IEEE P1014 Draft 1.2, August 1985. 
© 1985 Intel Corp. . 
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For further information 
and address of your local sales 
_representative please contact: 
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PCB Switches 
from JAE Electronics... 








The choice is yours! 


Select the switch for your PCB applications from three different versions 
available from JAE Electronics—all with gold plated wiping contacts: 

@ Machine insertable DIP Switches. 51D Series—Reliably sealed for automatic 

— soldering and cleaning, and truly machine insertable with standard IC 
handling equipment. 

@ Binary Coded Rotary DIP Switches. 41/42J Series—Bit designated terminals 
are shorted automatically for each setting. Switches have reliable seal for 
automatic soldering and cleaning. 

@ PCB mounted thumbwheel switches. 22J Series—Larger size allows for 
thumb as well as screwdriver actuation. All mounting orientations and 
bases are sealed for automatic soldering. 

Choose the switch that meets your needs. And look to JAE Electronics for 

all of your requirements—lighted pushbutton switches, miniature 

pushbutton switches, keylock switches, flat panel 

keyboards, connectors and more. aes aces eap eae 
For prices, samples and literature, contact JAE 

Electronics today. 1901A E. Carnegie Ave., Santa Ana, Ae 

CA 92705 ¢ (714) 250-8770 « Telex 681- 438 (JAE US) 

(800) JAE-PART (523-7278) Toll free except in 


California and Alaska JAE Electronics, Inc. 
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_ Standard Telephone and Radio AG Bain 
_ Components Division ae 
8027 Zurich/Switzerland . 

. Tel. 01 201 42 55, Telex 815 385 






COMPUTER-AIDED 
ENGINEERING 


based information sharing, calendar 
management, meeting scheduling, 
and personal-time management. 
Alis, $2500 to $9000; individual 
packages for 9000 Series 300, $195 
to $1550; individual packages for 
9000 Series 500, $1495 to $2500. 


Delivery, three months ARO. 


Hewlett-Packard Co, 1820 Em- 
barcadero Rd, Palo Alto, CA 94303. 
Phone local office. 
| Circle No 357 


GRAPHICS BOARD 


The Ultragraph 800 graphics card 
runs on an IBM PC or PC/AT and 
furnishes a resolution of 800x400 
pixels in 16 colors. The card auto- 
matically adjusts itself to emulate 
an IBM color-graphics board and 
thus allows you to run all IBM PC- 
compatible software. A character 
PROM generates text when running 
any PC-compatible software. The 
card has no jumpers or switches. 
It’s designed to operate with the 
Microvitee 895 DU color monitor. 
Ultragraph 800, $995; Microvitec 
DU, $895. 

Ultragraphics Corp, 37 S Frank- 
lin St, Chagrin Falls, OH 44022. 
Phone (216) 247-6600. 
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ACCELERATOR 


The Turbosim logic-simulation ac- 
celerator is Zycad’s Sprintor per- 
sonal simulation package. The ven- 
dor has integrated this product into 
its IBM PC/AT-based CAE work- 
stations. The accelerator can simu- 
late >200,000 logical events/sec. 
$8000. 

Tektronix Inc, 5302 Betsy Ross 
Dr, Santa Clara, CA 95054. Phone 
(800) 547-1512; in OR, (800) 542- 
1877. 

Circle No 359 
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DOYOU LIKE 
THE CHALLENGE OF 
RELIABILITY PROBLEMS? 


Career Compatibility Test Somebody switches on 
' 2 a compressor and your 


Bus Capability MBIT | Your Roce ce| Computer system dies. 


: Swell. Is that the kind of 
re, ls career challenge you got 
Cad Dis into the systems design 
(PI Connector) | 14 30 business for? 

If so, don't choose the 
Synchronous MULTIBUS* II architecture. 
Emo ~ as Because MULTIBUS II 
Bus Parity x systems ensure reliability 
in three ways. . 
First, a large number of 


power and ground pins provides superior signal quality 
_ Then synchronous protocol gives you increased noise immunity And protects 
you from metastability problems. 

Finally, bus parity protects against disturbances on any line.Whether it's 
address, data or control. 

On the other hand, if dealing with reliability problems gets your blood 
pumping, the other bus should give you plenty of satisfying excitement. 

It has only 14 power and ground pins compared to 30 on the MULTIBUS I 
boards. And it doesn’t offer you the protection of synchronous operation or 
bus parity, Which means metastability becomes something to watch out for. 
The other bus can be very challenging indeed. 

Indicate your preference and continue. 





*Source: IEEE P1014 Draft 1.2, August 1985. 
© 1985 Intel Corp. 
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NEW PRODUCTS: COMPONENTS & PACKAGING 











LCD 


This Daystar Nova LCD has a 1- 
line x 16-character display and offers 
both +20 and —20° preferential 
viewing angles for either top or bot- 
tom viewing. The display operates 
from —380 to +85°C. Optional elec- 
troluminescent backlighting per- 
mits use in complete darkness. The 
module includes a microcontroller 
with scrollable character RAM, and 
it can display as many as eight user- 
programmable characters. The 
characters are 0.36 in. high, so you 
can read them from as far away as 
15 ft. The display package measures 
5.4X1.5x1 in.; mounting brackets 
are included. The LCD accepts par- 


allel ASCII data and commands via 
a user-selectable 8- or 4-bit data 
bus. The display’s 5x7-dot matrix 
can display any of the 96 ASCII 
upper- and lower-case letters, num- 
bers, and punctuation symbols, as 
well as scientific symbols. Operat- 
ing requirements are 12 mA at 5V 
de; the optional backlighting re- 
quires 125 mA at 5V de. $78 (100). 
IEE Inc, Industrial Products 
Div, 7740 Lemona Ave, Van Nuys, 
CA 91405. Phone (818) 787-0311. 

TWX 910-495-1707. 
Circle No 360 


INFRARED SWITCH 


The LED-Pak IV miniature photo- 
electric switch combines microelec- 
tronics with fiber-optic noncontact 
sensing. Because the component is 
modular, you can assemble various 
configurations that permit simple 
mounting away from shock and vi- 
bration. Input power can be 115V 





ac, 230V ac, or 10 to 30V de. Open- 
collector- and triac-output options 
are available. And, you have a 
choice of time-delay or one-shot op- 
eration. Sensors operate in op- 
posed, reflective, and retroreflec- 
tive modes. Various fiber-optic 
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demonstrated here is re- 
quired by your customers... 
and will be appreciated! They 
expect THE BEST from original 
equipment manufacturers. 
You can provide it! While 
elagicimas.e sem asle eae) macislelo a 
Claim, ‘about 100 + MH2Z"’ 
Vile lclom oye] alelielagpum 416 (<8) 
Monitors, inc. provides it! 
While other vendors claim, 
“full gray-scale color capabili- 
ty,’’ VMI delivers it! 


And if your customers or 
you need semi-custom or 
custom designs, VMI can pro- 
vide this service. These are 
just a few of the reasons why 
{Te [<lomm i [e)aliae) aya slomnyelele| em els 
your supplier of very high 
resolution monitors. 


3933 North White Avenue 
Eau Claire, Wisconsin 54703 
(715) 834-7785 


Large Image Area 


Ergonomic Design 


*3.5 NS max. rise & fail time measured at CRT cathode. 


State-of-the-Art Technology 
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DOYOUCHERISH 
MULTIPROCESSING 
LIMITATIONS? 


Sea, Does the anguish of 
Career Compatibility Test ; 
running out of interrupts 


Bus Capability MBIT || Your Peteren ce| give you a masochistic 


sense of pleasure? 





Virtual If so, stay away from the 
Interrupts | MULTIBUS’ II architecture. 
Munberor | Because of its virtual 
Interrupt Levels | interrupt feature, MULTT- 
BUS II boards give you all 
Distributed the sources and destina- 
Arbitration tions of interrupt you need 
Number of for multiprocessing. Up 
Arbitration (O20); 
Levels And to make it an even 





stronger candidate for 
multiprocessing, the MULTIBUS II architecture features distributed arbitra- 
tion. Which assures that no single board can hog the bus. In fact, MUETIBUS I 
systems are so flexible they can easily accommodate up to 20 bus masters. 

Of course, ifyou believe that needless frustration builds character, you should 
choose the other bus. 

You'll be stuck with a dedicated interrupt arrangement that effectively 
allows you only seven interrupts. And because it uses central arbitration, you re 
effectively limited to only four masters. 

Of course, if you want to design systems that are more powerful, useful and 
flexible, you should choose the MULTIBUS II architecture. 

Now turn to the last page and complete the test. 


*Source: IEEE P1014 Draft 1.2, August 1985. 
© 1985 Intel Corp. 
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scanners are available for remote 

control. From $100. 
Dolan-Jenner Industries Inc, 
Box 1020, Woburn, MA 01801. 
Phone (617) 935-7444. TLX 948161. 
Circle No 361 


F-O MODULES 
These high-performance fiber-optic 


transmitters and receivers come in 
corrosion-resistant packages and in- 
clude photodiodes characterized by 
low capacitance, low dark current, 
and high responsivity, according to 
the manufacturer. The laser-based 
transmitter devices are compatible 
with 1.3-~m fiber-optic systems 
using single-mode. fibers. They op- 
erate at data rates to 565M bps and 


THE SMALLEST 


COMMERCIAL SWITCHERS 
_ IN THE WORLD 


X 150 (150 Watts) 


GX 750 (750 Watts) 
tg 15.9” x 5" x 3” 


FX 300 (300 Watts) _— 
4.5"x 9" x 2.8" 


4.25” x 8.25” x 2.75” 


lew FX Series and GX Series a | 
Switching Power Supplies | 


p to 3.6 W/INS 
50° ae wall | in volume 


Call Our Toll Free 
Information Hot Line Today! 


(800) 645-2074 


° Adjustable auxiliary outputs 
e FCC EMI filters 


° UL/ CSA/ IEC / VDE 
—. Pending. 





spec an optical output to —1 dBm. 
The transmitters use an injection 
laser, a photodiode monitor, inter- 
face circuitry, and a thermoelectric 
cooler. Each laser diode comes with 
a single-mode fiber pigtail and a 
single-mode, fiber-optic biconic-con- 
nector termination. Four receiver 
devices are available. They are de- 
signed for use in 1.3- to 1.55-um 
long-wavelength communication 
systems and operate at data rates as 
high as 417M bps with sensitivities 
to —52 dBm. Transmitters, $4500 to 
$5760; receivers, $1600 to $3000. 
Delivery, 14 to 16 weeks ARO for 
production quantities. 

AT&T Technology Systems, 1 
Oak Way, Rm 2WC-106, Berkeley 
Heights, NJ 07922. Phone (800) 372- 
2447. 
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TRANSFORMER 


You can use the BUS-29854 trans- 
former with a MIL-STD-1553 serial 
mux data bus. This pulse transform- 
er provides all of the turns ratio, 
component isolation, and common- 
mode rejection characteristics re- 
quired of Manchester II serial 2- 
phase data transmission. It has a 
turns ratio of 1:0.83 and 1:0.60; 
operating range is —55 to +125°C. 
The transformer rises 0.275 in. 





y= Sumr Inc. 


A subsidiary of Basler Electronic Company, Highland, Illinois 


855 East Collins Boulevard 
Richardson, Texas 75081 


above the circuit board. It’s pack- 
aged in accordance with MIL-T- 
21038 and is compatible with the 
manufacturer’s BUS-63107 Series 


In Texas Call (214) 231-1456 

Jack Barry, Vice President Marketing 
Steve Mole, Sales Manager 

Bryan Bristol, Customer Service 
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DO YOU THINK 
GUARANTEED COMPATIBILITY 
ISFOR SISSIES? 


When aboard from manu- 
bility Tes | 
he ase facturer X doesn't work 


Bus Capability MB II | aun a with a board from manufac- 


turer Y, do you secretly get 
a perverse sense of delight? 
Synchronous Ifso, you wont be happy 
Protocol pd with the MULITIBUS* IT 
architecture. 
| Since it has a synchronous 
Saka protocol. Which not only | 
Options Many Few se 
provides noise immunity, 
| but compatibility as well. 
In fact, synchronous 


protocol, because of the very rigorous definition it requires in specs, virtually 
guarantees compatibility among MULTIBUS II boards from different vendors. 
And across many generations of VLSI Assuring a long life for your products. 

The other bus has a very unconstrained asynchronous protocol. With lots of 
spec options. Which gives board manufacturers lots of “leeway. So all sorts of 
delightfully unpredictable things can happen. For instance, bus timing can 
change when boards are added or removed from the backplane. Signal edge 
rates can change too. And options can lead to incompatibilities. 

Of course, maybe you think putting up with that kind of frustration is what 
you trade for higher performance. 

Not so.The MULTIBUS II architecture can run faster than the other bus. 

So mark your preference now. We'll wait. Then put your pencil down because 
this is the end of the test. | 

If you chose the MULTIBUS II architecture more often, read on. Ifyou chose 
the other bus more often, you might consider a new career direction (or a 
good course in stress management). 

Still with us? Good. Want to learn more? Then call or write for our MULTIBUS II 
Technical Series: Intel Corporation, Lit. Dept. W262, 3065 Bowers Ave., 
Santa Clara, CA 95051. 


Or call toll- free now at (800) 538. 1876. in ° 
It’s the best career move you can make. 


*Source: IEEE P1014 Draft 1.2, August 1985. 
© 1985 Intel Corp. 
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data-bus transceivers. The tin- 
coated steel leads accommodate pc- 
board mounting. The device pro- 
cesses sinusoidal or trapezoidal 
waveforms in accordance with MIL- 
STD-1553. $35. Delivery, eight 
weeks ARO. 

ILC Data Device Corp, 105 Wil- 
bur Pl, Bohemia, NY 11716. Phone 
(516) 567-5600. TWX 510-228-7324. 

Circle No 363 


AMPLIFIER/DETECTOR 


Model ICE1000 is a 1-GHz linear 
amplifier/detector with a 500-MHz 
bandwidth and a 15-nsec rise time. 
Designed primarily for radar and 
other applications requiring high- 
speed IF processing, the device in- 
corporates an ac-coupled video de- 
tector, which has 60 dB of gain and a 
20-dB dynamic range. The video 
output can drive 9380 loads to 2.2V 
nominal. The device is packaged in a 
4.625 x1.5x0.47-in. housing. It 


meets MIL-E-5400/MIL-E-16400 
environmental requirements. 
$1750. Delivery, 120 days ARO. 
RHG Electronics Laboratory 
Inc, 161 E Industry Court, Deer 
Park, NY 11729. Phone (516) 242- 
1100. TWX 510-227-6083. 
Circle No 364 





A/D CONVERTERS 


The AD578S 12-bit A/D converter 
works over the full military temper- 
ature range and specs a conversion 
time of 4.5 usec. The AD578J, -K, 
and -L family members operate over 
0 to 70°C with conversion times of 6, 
4.5, and 8 usec, respectively. The 
converters exhibit 12-bit accuracy 


with no missing codes over temper- 
ature. Nonlinearity is <% LSB max 
(AD578J, -K, -L) over 0 to 70°C and 
<1 LSB max (AD578S8S) over —55 to 
+125°C. At 25°C, gain error is 
0.25% of full scale, with a tempera- 
ture coefficient of 30 ppm/°C. The 
offset is 0.25% of full scale at 25°C, 
and the temperature coefficient is 
10 ppm/°C for unipolar offset and 20 
ppm/°C for bipolar offset. The de- 
vices are housed in 32-pin ceramic 
DIPs. $119.75 (100). 

Maxim Integrated Products, 510 
N Pastoria Ave, Sunnyvale, CA 
94086. Phone (408) 737-7600. 
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HEAT SINKS 


Series 5197-5201 heat sinks replace 
cast-aluminum heat sinks, reducing 
costs by 30 to 40% and also reducing 
package size. Each device is 
stamped from %-in.-thick aluminum 
and is designed for use with TO-8, 


aroughout the disk drive industry, the Fujitsu name stands for proven 


S technology, superior performance and unmatched reliability. 
Throughout the world, the name represents a company that comes through 


with products instead of promises. 
And when it comes to 514” Winchester disk drives, Fujitsu America has a new > 
172MB drive, with units available today for your evaluation. 


It's the newest member of our 514" disk drive family—and it’s based on the same 





proven technologies. It’s fully compatible with industry standards. And it gives you 


a significant price/performance advantage. 
This drive represents a major step in the evolution of your multi-user system. Anc 


Fujitsu America has the technology, the strength and the experience to help you 
continue on that growth path. 
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TO-66, TO-220, TO-218, and similar 
devices. Measuring 1.900 in. long 
and 1.550 in. wide, the devices are 
available in four heights from 1.225 
to 2.00 in. The finned design pro- 
vides free circulation of air from all 
sides. With an input of 10W, the 
smallest heat sink has a 50°C rise 
above ambient under natural con- 
vection. You can mount the semicon- 











iS name represents 


ductor and a heat sink to the pe 
board with the same screws. The 
heat sinks are available in several 
finishes, including black, bronze, 
blue, or red anodized, as well as 
gold chromate. $0.637 (1000). 
Aavid Engineering Inc, Box 400, 
Laconia, NH 038247. Phone (608) 
524-4443. 
Circle No 366 


POWER FET HYBRIDS 


The M90FS-2 and M85FS-2A power 
FET switching hybrids are de- 
signed to replace electromechanical 
relays in such applications as low- 
level and high-voltage switching ap- 
plications, where short-circuit con- 
ditions are expected. Short-circuit 
protection operates during switch- 
ing into a dead short, and when a 
short circuit is applied during nor- 
mal operation. In either case, the 
unit will sense the short-circuit con- 
dition and initiate current limiting 





and total shutdown, typically within 
200 msec. The unit will then block 
the short-circuit condition indefi- 
nitely until the short is removed and 
the unit is reset, either by cycling 
the input control or taking the load 
voltage to zero. A custom IC will 
also sense current-overload condi- 
tions and prevent damage from 
thermal runaway due to excessive 
load current or ambient operating 
temperatures. The M90FS-2 is 
rated at 1A (25°C) at 60V and is 


puilt into these 514’ drives. 


So no matter what capacity 54" drive you need, you can be sure of its performance, 
reliability and delivery. We keep close control of all three by manufacturing virtually every 
component of our drives ourselves. And we recently opened a plant that adds 220,000 


square feet to our 514” and 314” manufacturing capacity. Model 
For more information about Fujitsu's full family 
of 544" drives, call (408) 946-8777. Or write Fujitsu 
America, Inc., Storage Products Division, 3055 “TransferRate(KB/sec) 625 625625. 
Orchard Drive, San Jose, CA 95134-2017. 


Capacity (MB) 2B 
(unformatted) ~~ 
AccessTime(msec) 95 
_ Interface 





_ M2233 M2235 M2243 M2246E_ 


86 72 


ae: ae ee 
§T506/412 ST506/412 ST506/412 ESDI _ 








_Technology 


When you want the best in data storage technology 
—and you want it now—just remember our name. 


We're developing technology for you. 
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Composite ferriteheads,Oxidemedia 


FUJITSU AMERICA 





© Fujitsu America, Inc., 1985. All rights reserved. 








Where’ the control if the relays stick? 


_ “THE COOL CHOICE 
a OF WISE 
DECISION 
MAKERS.” 


CMOS 8085 MICROPROCESSOR 


AND PERIPHERAL CHIPS 


CA80C85 _— 88-bit 8085 Compatible Microprocessor 
CA82C12 _—s8-bit 1/0 Port | 
CA82C54 ~=— Programmable Interval Timer 
CA82C59 = Programmable Interrupt Controller 
CA01C50 =: Clock/Calendar 
For complete information on — package options 
— speed options 
— extended temperature and MIL spec product 
Call Nick Keeble at (613) 836-1014 or in the USA 1-800-267-7231 


CALMOS. 


Calmos Semiconductor 
20 Edgewater St., Kanata, Ont., K2L 1V8 Tlx: 053-4501 
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housed in a hermetically sealed low- 
profile package. The M85FS-2A is 
electrically equivalent to the 
M90F'S-2, but is housed in a hermet- 
ically sealed 14-pin metal DIP, 
which doubles the current-carrying 
capacity and allows 2.1A operation 
at 25°C and 1.2A operation at 80°C 
ambient temperature. $94 to $125 
(250). Delivery, four to six weeks 
ARO. 

Teledyne Solid State, 12525 
Daphne Ave, Hawthorne, CA 
90250. Phone (213) 777-0077. 
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SLIDE SWITCHES 


V Series slide switches have VDE, 
UL, and CSA approval. Available in 


-spst, spdt, dpst, and dpdt versions 


with silver-plated contacts and ter- 
minals, the switches come in four 
terminal styles, including printed 
circuit and quick connect. Two actu- 
ator styles come in red or black; 
some models include voltage mark- 
ings on the actuator. Actuator ma- 
terial is glass-filled polyester (UL 
94V-0). Housing with or without 
mounting ears is black 6/6 nylon 
(UL 94V-2). UL/CSA rating specs 
at 10.1A at 125V ac and 5A at 250V 
ac. VDE rating is 2A at 250V ac 
resistive and 0.5A at 250V ac motor 
load. Initial contact resistance is 
less than 10 m2) typ, and insulation 
resistance is 10° min. Single-pole 
models, $0.85; double-pole models, 
$1.25 (1000). 

C&K Components Ine, 15 
Riverdale Ave, Newton, MA 02158. 
Phone (617) 964-6400. 
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QO you're a design 
& 09 engineer 
with more than your 
share of dragons to slay 
day in and day out. 

You want design flexibil- 
ity. You want power range. You 
want a standard of reliability second 
to none. And you want a power supply 
company that’s been around the block. 

Quite simply, you want us. 

We’re Astec. And we've been in the 
rigors of the switching power business 
for over ten years. We've sold over 9 
million switching power supplies to 
heavyweights in the computer, tele- 
communications and office automation 
industries. 





And yes, while 9 million is 
a nice round number, we 
at Astec see our role as 
more than simply ship- 

ping a lot of product. 

We're here to work right along 
with your specific requirements by 
providing over 30 standard models 
ranging from 25 to 400 watts and 
custom power supplies from 25 to 
1500 watts. 

And reliability? Well, to be honest, 
this is where we really shine. 

Our incredible low product failure 
rate is the result of outstanding quality 
assurance. You'll find there’s an aver- 
age of 80,000 hours of mean-time- 
between-failures (MTBF) and less 


x 


Vi mM 
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yt “ec 
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than .3% field failure rate with zero 
defects as the final goal. 

So when you’re ready for a company 
that’s setting the standard in power 
supplies, a company that acknowl- 
edges the importance of power range 
and design flexibility, a company that’s 
here to stay, simply call Astec at 
(408) 748-1200 or the distributor 
nearest you. 

We'll show how to slay your design 
dragon. 


ASTEC USA 

2880 San Tomas Expwy., Suite 200 
santa Clara, CA 95051 

(408) 748-1200 


ASTE 


A BSR COMPANY 


Power Is Only Part Of It. 











newest concept 
cquisition: 


in data 











The Digitec MagnumPC” 
combines datalogging, 
menu set-up, graphics, reports, 
analysis, control. 


It’s So easy to set up and so easy to use, you already 
know everything you need to get working. 


The MagnumPC’s dICON software is user definable and 
menu driven to lead you easily through set-up from 
one step to the next. Right out of the box. Without 
programming. 

You can customize alphanumeric reports, line graphs 
and bar charts, both real-time and historical. And the 
display menus define both the hardware installation 
and application for measurement, control, analysis 

and reporting. 


- CIRCLE NO 165 








wr 
seen 


The MagnumPC gives you a 
throughput of 30 to 50 channels per 
second; it’s ideal for 50 to 100 channel ap- 
plications, with up to 1000 channels available. 


And no other system that gives you so much costs 

you So little. A MagnumPC system can be configured 
for as little as $4,400. Compare feature for feature, 
compare ease of set-up and use, and you won't find a 
better price anywhere. 


Now you know all it takes to run the Digitec MagnumPC 
system. Here’s everything you need to know to get yours. 
Write: 918 Woodley Road, P.O. Box 458, Dayton, Ohio 
45401-0458. Phone (513) 254-6251; telex 687-5219-WUI. 


Quality, service, flexibility, economy. 




















LAP COMPUTER 


The T1100 lap computer gives you 
IBM PC compatibility in a 9-lb port- 
able unit. Standard features in- 
clude 512k bytes of RAM; a 720k- 
byte, 3%-in. floppy-disk drive; and 
the MS-DOS operating system. You 
can adjust the viewing angle of its 
80-character x 25-line LCD, which 
has a 640X200-pixel resolution. A 
built-in rechargeable NiCd battery 
delivers four to eight hours of 
power. The unit includes an 83-char- 
acter keyboard, a color-monitor in- 


terface, a parallel-printer port, and 


an interface for a second floppy-disk 
drive. An ac adapter, user manuals, 
and carrying case complete the 
package. Options include 3%-in. and 
5%-in. external floppy-disk drives; a 
printer; and a multifunction card 
with a 3800-bps modem, calendar/ 
clock, and an asynchronous commu- 
nications port. $1999. 

Toshiba America Inc, Informa- 
tion Systems Div, 2441 Michelle Dr, 
Tustin, CA 92680. Phone (714) 730- 
5000. 
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PARALLEL PROCESSOR 


Featuring nine CPUs in its basic 
configuration, the IP-1  parallel- 
processing computer runs at speeds 
from four to 20 MIPS with full 
32-bit addressing. It uses a real- 
time, multiuser operating system, 
Runix, which implements the Unix 
kernel functions. Also provided in 





the standard software package is an 
intercomputer communications pro- 
gram. Other standard features in- 
clude a 10M-byte main memory, ex- 
pandable to 40M bytes; 150M bytes 
of disk storage; more than 50 I/O 





Shown is a two-sided 256K x9 with optional parity generator/checker 





ide load 
Wide load. 

At Hamilton Standard Digital Systems, 
we're filling a small amount of space with a 
large amount of memory. 

Our 64K and 256K-based SIPs and 
SIMMs, in xl, x4, x8 and x9 memory config- 
urations, account for more than a 3:1 density 
improvement over DIPs. And you won't find 
yourself bending these SIPs to fit. Because 
their low profile x8 and x9 configurations 
stand under .5”. Our x] and x4 are under .4”. 

For more specific memory capabilities 
from commercial to high-rel, we offer custom 
design, as well as build-to-print. We also 
customize SIPs with our static RAMs. 

SO now you can increase you Capa- 
bilities with the SIP that carries a wide mem- 
ory services load within a fraction of the 
space. For more information, call 
1-800-635-0200. Or write 1419 Dunn Drive, 
Carrollton, Texas 75006. 


UNITED 
TECHNOLOGIES 
HAMILTON 
STANDARD 
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If you’re looking for flexible new solutions 

for your TEMPEST, EMI and ESD control 

problems, take a look at TexGuard. 
Lightweight, breathable and extremely 


versatile, TexGuard metalized fabrics come in a 


wide variety of transparent and opaque styles 
that can be easily tailored to fit your design 
needs. Available in sheets and rolls, the fabric 
can also have waterproof or adhesive backing. 
TexGuard fabrics are polyester based, then 
plated with a thin deposit of copper, nickel or 
other metal. By combining the type of fabric, 
type of metal and depth of plating, precise 
electrical properties can be economically 
obtained for your specific application. 
TexGuard fabrics can provide 50 dB or 
more of attenuation in the 0.1 to 1000 MHz 


frequency range and up to 48 dB in the 1 to 21 


GHz range. 

So whether your application involves 
shielding individual components — or entire 
environments — look into TexGuard. 
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International at 408/429-1304 
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For a complete technical package including 
product samples and shielding effectiveness 


specifications call the High Performance Tex- 
tile Division of TW Trading 


or write: . 


303 Potrero Street, Suite 17 
Santa Cruz, CA 95060 TELEX 296696 TWT UR 
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COMPUTERS & PERIPHERALS 








ports; a CRT terminal; and inter- 
faces for printers, plotters, disk 
drives, and tape drives. Options in- 
clude the FPA-82, a floating-point 
processor with a peak-performance 
rating of 160M flops, and CAD rout- 


ing software. IP-1, $49,950; 
F'PA-32, $74,000. Delivery, two to 
four months ARO. 


International Parallel Machines 
Inc, 700 Pleasant St, New Bedford, 
MA 02740. Phone (617) 990-2977. 
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PARALLEL COMPUTER 

Well-suited for parallel-processing 
applications in environments with 
limited space, the Series 600 Flex/ 
32 multicomputer gives you a multi- 
ple bus structure in a set of 21-in.- 


high, 19-in.-wide rack-mountable 
eard cages. You can add 82-bit pro- 
cessing power, memory, and I/O 
bandwidth as your processing needs 
increase. Furthermore, software 
developed on your Series 600 sys- 
tem can run without alterations on 
any other Flex/32 Series computer. 
These computers operate within a 
multiple instruction stream, multi- 
ple data stream, and multiple I/O 
stream environment for execution 
flexibility. Software available for 
this system includes Unix System 
V, Ada, MMOS (multicomputing 
multitasking operating system), and 
a Concurrency simulator to test par- 
allel applications. From $50,000. 
Flexible Computer Corp, 1801 
Royal Lane, Bldg 8, Dallas, TX 
75229. Phone (214) 869-1234. TWX 
510-600-1569. . 
Circle No 371 
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PLD PROGRAMMER 


The iPLDS, a computer-hosted de- 
velopment system for erasable pro- 
grammable-logic devices, comes 
with software, programming hard- 
ware, an interface for an IBM PC, 
and sample programmable devices. 
This system lets you develop, pro- 
gram, and test a logic design in a 
matter of hours. The system’s soft- 


ware tools incorporate techniques 
used in CAE workstations and soft- 
ware development processes. The 
tools let you perform design entry, 
logic optimization, compiling, auto- 
matic design fitting, and hardware 
verification. You can use several de- 
sign-entry methods, including di- 
rect Boolean-equation entry, sche- 
matic-capture packages, state- 





Professional 68000 and 68020 





Development Systems 


¢ PC compatible 68020 evaluation and test board provided 
¢ Professional quality high performance tools 
¢ Optimizing C and Pascal compilers 


e Assembler and linker/locator 
¢ In-Circuit Emulators supported 


¢ Rugged, reliable and field-proven for over 3 years 

¢ Unequaled customer support services 

e Available for PC’s, VAX and IBM mainframes 

¢ The choice of leading software professionals for the development of 


consumer and industrial products 


Cost Effective Solutions for Motorola microprocessor development .. . 
Call Today: (303) 449-6809 





Language 
Resources 


4885 Riverbend Road, Boulder, Colorado 80301 


(303) 449-6809 Telex: ITT 4992706 


VAX is a trademark of Digital Equipment Corp. 
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machine entry, and an interactive 
net-list entry package called Logic 
Builder. Interactive graphics, 
menus, user prompts, and help mes- 
sages simplify system use. $2500. - 
Intel Corp, 3065 Bowers Ave, 
eo &\ | «Santa Clara, CA 95051. Phone (503) 
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WHEREVER YOU SEELCDS 
YOU WILL SEE OPTREX 








Optrex liquid crystal displays, both custom ¢ Full dot graphic modules 

and standard designs, arefoundinautomo- — Options include: 

tive dashboards, office equipment, tele- ¢ E/L backlighting 

communications, industrial and medical ¢ Wide temperature range displays 
instrumentation, plus an entire range of With the combination of selection, avail- 
other applications. — ability, price, and above all, quality, you can 
With the combined strengths of it's parent see why so many have chosen Optrex LCD's. 
companies — Asahi Glass and Mitsubishi Call the OPTREX LCD specialists at: 


Electric — Optrex is a specialist in develop- 


ASAHI GLASS EMP. CORP. 
ment, design, and the manufacture OF LCD's... 5¢<37 evergreen Road Suite 533 


The vast selection of standard LCD products —_ Southfield, Michigan 48076 U.S.A. Telephone (313) 557-0018 
by Optrex consists of: 
¢ Seven-segment display panels , 
e Alpha-numeric dot matrix modules OPTREX CORPORATION 
with on-board character generator 





PLOTTER 


CIRCLE NO 31 
The Colormaster thermal-transfer 


= « | ; plotter/printer, with a built-in 
Standard Miniatu re & rasterizer, lets you produce 7-color 
| graphics on plain paper or acetate. 

The rasterizer, with its 512k-byte 


| = ss | 
Subminiature Lamps buffer, frees the host computer 


from the task of converting graph- 


For over twenty-five years, Welch Allyn’s Welch Allyn is large enough to provide ics and text to raster data. The 
vacuum, gas-filled and high output halogen single source manufacturing, yet small : 
lamps have met the high standards of de- enough to assure personal service and printer/plotter ee ne eles has 
sign engineers and manufacturers around on-time delivery. For your lighting needs, colors by overlaying dots in three 
the world. Reliability and precise charac- contact Welch Allyn Lamp Division. colors—yellow magenta, and cyan. 
teristics give superior performance under : k ] f 
critical operating conditions. \ 7 You can make a color copy of an 
Over bs ape ie valle are available in 4 A-size page in approximately 1.5 
a variety of base and lens configurations : i 
and in a range of electrical characteristics Welch Allyn minutes or a monochrome COPY me 45 
from 2 to 15 volts, .25 to 2.5 amperes, .5 to sec. The unit can automatically 
35 watts, and a color temperature of 2100 to = Jordan Road, P.O. Box 187 print as many as 100 plain-paper 


3300° Kelvin. Manufacturing flexibility, from Skaneateles Falls, New York 13153-0187 : 
hand to state-of-the-art automation, allows Phone: (315) 685-8945 TWX 710 325-435 copies and as many as 900 acetate 
cost-efficient production in both low and copies. Horizontal resolution is 
high volumes. Bringing your bright ideas to light. 


203.2 dots/in. and vertical resolution 
is 200 dots/in. The printer/plotter 
feeds the paper onto-a drum, which 
rotates the paper in front of a ther- 
mal head and ribbon. The head ele- 
ments melt the ink on the ribbon to 
form a permanent image on the 
paper. $4495. | 

Calcomp, 2411 W La Palma Ave, 
Anaheim, CA 92801. Phone (714) 
821-2142. 
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There’s a name 


or adding value 
~~ toyourgood name. 














Tolalal-jat-teiat—iia 
NTA) 

12V 

63 Ah 
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rope’s most popular battery fordecades! 
_ And now, adding value to your good name 


ey ischarge prot Se 
If that's still not enough to convince you, | 1-800- 4dryfit 


P.O. Box 339 

300 East Johnson Avenue 
Exclusive Canadian Agent: . Cheshire, CT 06410 
Duracell, Inc., Mississauga onnenschein (203) 271-0091 
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HARD-DISK DRIVE 


The Easyeard uses one slot in your 
IBM PC or compatible computer to 
add 20M bytes of storage to your 
computer. The drive’s unformatted 
capacity is 25.52M bytes. It boasts a 
data-transfer rate of 5M bytes/sec 
and an average access time of 80 
msec. The closed-loop servo-posi- 
tioning system microsteps the heads 
for read/write positioning accuracy; 
therefore, you don’t have to worry 
about thermal expansion, hysteresis 
of the stepper motor, or mechanical 


wear. Using less than 9W of power 


during normal operation, the disk 
drive requires no auxiliary or up- 


graded power supply. It contains a 
wP, which tests the drive when you 
apply power and makes repeated 


checks of the drive’s performance > 


during operation. $1095. 
Microscience' International 
Corp, 575 E Middlefield Rd, Moun- 
tain View, CA 94043. Phone (415) 
961-2212. TLX 275907. 
Circle No 374 


TAPE DRIVE 


Featuring quad density, the F'S2000 
¥-in, streaming-tape drive provides 
as much as 270M bytes of data- 
storage capacity. An automatic 
loading feature frees you from tape 
handling. The drive also performs 
its own read-gain, write-current, 
and de-skew adjustments. It has 13 
VLSI chips, which help to minimize 
size: The drive is 8.752219 in. 


HIGH-PERFORMANCE, LOW-PROFILE KEYBOARDS 
LOW COST, HIGH RELIABILITY 
CUSTOM FRAMELESS DESIGNS 


STANDARD DESIGNS (IBM PC-AT, VT220, KD162)* 
ENCLOSURES & CABLES AVAILABLE 


- LINEAR & TACTILE FEEL 


FLEXIBLE PERIPHERAL INTERFACE OPTIONS 
INCREASED PRODUCTION CAPACITY 


Internal diagnostics, user-selecta- 
ble operating speeds, and the 
drive’s linear power supply increase 
data reliability and system flexibili- 
ty. You can order a 256k-byte cache 
memory to maximize the drive’s 
data burst rate to 1M bytes/sec. 
From $5850 (250). 

Pertec Peripherals Corp, Box 
2198, Chatsworth, CA 91311. Phone 
(213) 882-0030. TWX 910-494-2093. 

Circle No 375 









ite find out more about | | Zz a 
Dye lice lam ol-16 e\-xerlhcmeln keyboards, a. a 4 
call Rick Van Horn, Director of Marketing, | _ 

“at (818) 791 -5600, or write allaakey Key 
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The DCHICIAN Company, oe |hai(e) ake) mm ,4 @4 xt ln Oxo) oe) ce hiela) 
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* IBM PC-ATisa rademari ot Micuitenielitel Business Morhines Gacordiion. VT220 is a Licelel-Jaslols aol a8i (eli fe]. Equipment Corporation 








COMPUTERS & PERIPHERALS 








WINCHESTER DRIVE 


Providing 800M bytes of unformat- 
ted storage capacity, the D2362 has 
seven 9-in. platters and an average 
access time of 15 msec. The Win- 
chester disk drive incorporates thin- 
film plated media and has a rotation 
speed of 3600 rpm and a data-trans- 
fer rate of 2.46M bytes/sec. Spindle 
support at both ends increases the 
drive’s read/write accuracy. The 
drive’s MTBF rating is 20,000 pow- 
er-on hours; mean time to repair is 
less than one. hour. Approximately 
$8000 (100). 

NEC Information Systems Inc, 
1414 Massachusetts Ave, Box- 
borough, MA 01719. Phone (617) 
264-8000. 
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OPTICAL STORAGE 


The BP-100+ portable data-storage 
unit lets you store as much as 100M 
bytes of information on a single 


write-once, removable optical disk. 
The disks provide a permanent re- 
cord of your data files and allow you 
to read any one disk repeatedly 
without data degradation. The unit 
has a data-transfer rate of 2.5M bps 
and an average access time of 200 
msec. It weighs 6 lbs and fits in a 
briefcase. You can connect it to any 
IBM PC or compatible computer via 
an Adaptacon I/O extender board. 
The unit comes with a collection of 
menu-driven software utilities for 
backup and restore operations. 
$5000. 

Portable Solutions Inc, 1701 Di- 
rectors Blvd, Suite 250, Austin, TX 
78744. Phone (512) 448-4965. 
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4-PORT SWITCH 


The TAS-41 terminal-activated 
switch allows four users to share 
one computer port. Each user can 
access the computer by entering 





COBIR 235 5x 


BBL RS RB my 
RROEIIR, RRR see 


commands from a remote terminal’s 
keyboard. If another person is al- 
ready using the port, the user at- 
tempting access will receive no re- 
sponse from the system until the 
port sends a “port available” mes- 
sage. To prevent the port from re- 
maining unavailable in the event 
that a user forgets to log off a termi- 
nal, a time-out feature automatical- 
ly disconnects a port if no data activ- 
ity occurs within a user-selectable 
time period. $395. 

Western Telematic Inc, 2435 S 
Anne St, Santa Ana, CA 92704. 
Phone (800) 854-7226; in CA, (714) 
979-0363. 
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4-CHANNEL OP AMP 


The HA-2406 operational amplifier 
features four digitally selectable, 
TTL-compatible inputs tied to one 
output stage. This device combines 
the functions of an analog switch 
and a quad op amp on a monolithic 
chip. You can configure the chip as a 
programmable-gain amplifier, pro- 
grammable filter, analog multiplex- 
er, or 4-channel multiplexer, as well 
as other programmable analog func- 
tions in digitally controlled pro- 
cessing systems. Each input chan- 
nel has a 20V/ysec slew rate and a 
30-MHz gain bandwidth. Crosstalk 
rejection is —110 dB, offset voltage 
is 7 mV, and bias current is 50 nA. 


CPM500 Series Meters 

are the most advanced con- 
cept in switchboard meters avail- 
able. They are ideally suited for 
direct replacement of existing 
switchboard meters. 
e Accepts AC, DC, or digital inputs 
¢ Solid-state construction provides high 

reliability and flexibility 

e Accuracy to 1/2 of 1%; 1/10 of 1% 


A New Look 

For Your 
Switchboard 
Meter Needs 


The device operates over 0 to 75°C 
and is available in a plastic or ce- 
ramic 16-pin DIP. $2.40 (100). 
Harris Corp, Semiconductor 
Products Div, Box 883, Melbourne, 
FL 32919. Phone (805) 724-9100. 
Circle No 379 


DYNAMIC RAMs 


These static-column dynamic 
RAMs, the MB81C258 and the 


MB81C466, have a density of 256k © 


bits and are organized as 256k x 1 bit 
and 64k~x4 bits, respectively. Pro- 
cessed in CMOS technology, both 
devices are available with row-ac- 
cess times of 100, 120, or 150 nsec; 
in static-column mode, respective 
address-access times are 35, 45, and 
oo nsec. At 150 nsec, active maxi- 
mum current is 45 mA and standby 
current is 0.2 mA. The MB81C258 is 
a page-mode part; the MB81C466 is 
a nibble-mode part. MB81C258, 
$10.25 (150-nsec version), $12.25 


(120-nsec version), and $15.25 (100- 
nsec version) (100); MB81C466, 
$11.25 (150-nsee version), $13.25 
(120-nsee version), or $16.25 (100- 
nsec version) (100). Samples are 
available now; production quantities 
are scheduled for 2nd qtr. 

Fujitsu. Microelectronics Inc, 
Integrated Circuits Div, 3320 Scott 
Blvd, Santa Clara, CA 95054. Phone 
(408) 727-1700. TWX 910-338-0190. 
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ANALOG SWITCHES 


The IH5040 and IH5140 families of 
CMOS analog switches both consist 
of latch-up-proof, break-before- 
make, single and dual versions of 
spst, spdt, and dpdt formats. Each 
family contains six devices, which 
are differentiated according to the 
type of switch action. The switches 
spec a low off-state leakage current 
of 1 nA max and a quiescent current 
of <1 pA. IH5040 parts switch at 


TRACK STATUS DISPLAY 


Visual monitoring of 7 to 
47 circuit functions at the — 
same time. 


Low-cost, miniature 

_ DIPs with LED displays 
substantially reduce 
design and QC time 
and costs. Provide fast, 
reliable monitoring 
of all circuit functions. 
Ideal for troubleshoot- 
ing even the most 


with optional 3 or 4 digital display 
e Visible at a single glance from 25 feet 


in light or darkness 


¢ Options including visible set points and 
custom scales available 


e Now used in power and industrial 
plants, ore processing, and military and 
commercial shipboard applications. 

For further technical information 


call 800-343-5202 toll-free. 


| @ 
zz) 
When Quality Counts 








531 Main Street, P.O. Box 10, Acton, MA 01720 Tel: (617) 263-8365 


CIRCLE NO 34 


complex circuits. No 
need for external 

test devices, separate 
drivers, buffers, 
resistors. Compatible 
with digital ICs. 
Available from stock. 
Call or write for literature. 


TRACK EQUIPMENT An Entec Company | 


30 Daniel Webster Highway 
Merrimack, New Hampshire 03054 


(603) 882-7743 
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400 nsec (ton) and 200 nsec (torr). 
Model IH5140M’s ton switching time 
is 100 nsec max; torr 1s 75 nsec. 
Current-limiting circuitry prevents 
device damage even if the supplies 
are grounded and the input voltages 
are still connected. All switches are 
bidirectional and maintain almost 
constant on-resistance (750 typ) 
over the output-voltage operating 
range. The company guarantees 
that both families operate from 
+4.5 to +18V supplies. [H5040 fam- 
ily, $2.74 to $15.55; 1H5140 family, 
$4.07 to $20.70 (100). 

Maxim Integrated Products, 520 
N Pastoria Ave, Sunnyvale, CA 
94086. Phone (408) 737-7600. 
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MICROCONTROLLER 


The HD63701V0P, the second mi- 
crocontroller chip in the ZTAT (zero 
turn-around time) family, has a 
4k-byte  1-time-programmable 
EPROM, an asynchronous serial 
communications interface, 29 paral- 
lel I/O pins, and a 16-bit program- 
mable timer. Operating at 1, 1.5, or 
2 MHz, it is upward compatible with 
the company’s 6801. This CMOS de- 
vice is pin-for-pin compatible with 
the HD6301V1P masked-ROM, the 
HD63701V0C reprogrammable de- 
vice, and the HD638P01M1 piggy- 
back device. It contains 192 bytes of 
RAM, as compared with the 
~masked-ROM and piggyback de- 
vices’ 128 bytes. ZTAT microcon- 
trollers allow manufacturers to 
avoid typical 3- to 4-month turn- 
around times, as well as the high 
mask charges, minimum-order re- 
strictions, and work-in-progress lia- 
bility associated with masked-ROM 
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devices. Enclosed in a 40-pin plastic 
DIP, it costs $11.80 (1000). 

Hitachi America Ltd, Semicon- 
ductor & IC Div, 2210 O’Toole Ave, 
San Jose, CA 95131. Phone (408) 
942-1500. TWX 910-838-2103. 
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TONE DETECTOR 


The MV88s70, a DTMF single-chip 
receiver, integrates band-split-fil- 
ter and digital-decoder functions, as 
well as a differential-input amplifi- 
er, clock oscillator, and 3-state out- 
puts on one chip. The filter section 
uses switched-capacitor techniques 
for high- and low-group filters and 
dial-tone rejection. Using digital- 
counting techniques for detect and 
decode, the device decodes all 16 
DTMF tone pairs into 4-bit code. 
$6.65 (1000). 

Plessey Semiconductors Inc, 3 
Whatney, Irvine, CA 92718. Phone 
(714) 951-5212. | 
Circle No 383 


STATIC RAM 


The V62C64 is a low-power, CMOS 
static RAM organized as 8k x8 bits. 
Pin-compatible with industry-stan- 


dard devices, the RAM specs a 150- . 


nsec access time and dissipates 175 
mW while operating and 4 pW in 
data-retention mode. The data-re- 
tention mode is useful in applica- 
tions requiring battery backup. The 
RAM uses 4-transistor cells and 
comes in an SO package or 24-pin 
DIP. $4.66 (DIP); $4.86 (SO pack- 
age) (100). 

Vitelic Corp, 3910 N First St, 
San Jose, CA 95134. Phone (408) 
433-6000. TLX 3179461. | 
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CMOS EPROM 


The MBM27C512 is the first 512k- 
bit EPROM to use CMOS technolo- 
gy. According to its manufacturer, 
it offers the lowest power per bit of 
any EPROM: Maximum § standby 
power is 0.525 mW as compared 


@ —40°C TO 95°C STORAGE /OPERATION TEMPERATURE 
@ LOW POWER/HIGH CONTRAST/WIDE VIEWING 

@ DICHROIC/PHASE CHANGE TYPES 

@ PLASTIC PROTOTYPE/GLASS PRODUCTION/DOT MATRIX 
@ COMMERCIAL/MILITARY STANDARDS 

@ CUSTOM MODULES 

@ 2 TO 4 WEEKS DELIVERY 


POLYTRONIX, INC. 
P. 0. BOX 833024, RICHARDSON, TX 75083 
(214) 238-7045 


CIRCLE NO 36 


SEREM 


has High Performance. 
Shin-Etsu Chemical Co., Ltd. has 


been dealing with various works 
from development of magnetic 


materials to super precision machin- 
ing through the process production 


system. 


* SEREM = Shin-Etsu Rare-Earth Magnet 


q | Shin-Etsu Chemical Co.,Ltd. 


ae 
Shin-Etsu 


If you need more information, please contact, 


Los Angeles Liaison Office 
611 West 6th St., 
Angeles, CA 90017 Tel: (213) 489-2423 
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simulate 
transducers 


+ 4to 20 mA, 10 to 50 mAdc 


thermocouples 
+ 0.1 pV to 10.0 Vde 
Model CR-103J 





For Quality Control Departments 
Simulation and verification of Data 
Logging Systems and Process Control 
Systems in a production line environment. 


For Field Service Departments 
Calibration, certification and verifi- 
cation by simulation of monitoring and 
test systems as well as A/D converters 
thermocouple and transducer monitored 
systems. (OPTION: fold-away front- 
panel hard protective cover.) 


For Engineering 

& Design Facilities 

Ideal as a very stable, linear, repeatable 
and low-noise reference/supply/source. 


For Instrument Laboratories 
Calibration and certification of A/D con- 
verters, amplifiers, DVMs and DMMs. 


Specifications 

Three Voltage Ranges 

+ 0.1 pV to + 10 Vde 

1 ppm resolution 

Accuracy: + 0.003% of setting 


Two Current Ranges 

From + 10 nanoamperes 

to + 100 mAdc 

Both ranges have 100 volts 

of compliance. 

Accuracy: + 0.005% of setting 

NOTE: Specifications conservatively based 
on the Limit-of-Error (“worst case”) 
method and are guaranteed for 
twelve months. 


Price: Complete with certification 
traceable to N.B.S.:$1995. 

Option: Front panel protective cover: $95. 
Off shore prices slightly higher. 

Prices and specifications subject to change. 
For more information call Bob Ross 
Engineering representatives throughout 

the U.S.A., Canada and Mexico. 

Distributors i in Europe and selected 
countries throughout the world. 


BLE Peli. 


DE VELORPMEN | 
CORPORATION 


1 Hamlin St., Boston, MA 02127, U. Ss. A. 
Tel: (617) 268-9696. 

TLX: 951596 (ELECDEVCO BSN). 
Cable Addr. ELECDEVCO BOS 
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with 210 mW for a typical NMOS 
part. The device has industry-stan- 
dard, JEDEC-compatible pinouts 
and a standard 12.5V programming 
voltage. You can choose from three 
speed options: 200, 250, or 300 nsec; 
you can also choose between two 
packages: a ceramic DIP or a ceram- 
ic leadless chip carrier. $50 (100). 
Fujitsu. Microelectronics Inc, 
3320 Scott Blvd, Santa Clara, CA 
95054. Phone (408) 727-1700. TWX 
910-338-0190. 
Circle No 385 


A/D CONVERTER 


Offering output data in either a 
10-bit parallel format or an 8-bit- 
byte format, the ADC-910 10-bit 
A/D converter completes conver- 
sions in 6 psec max. The pP-com- 
patible device contains a 10-bit D/A 
converter, a successive-approxima- 
tion register, a 2.5V bandgap refer- 
ence, a clock, 3-state output buffers, 
a programmable control register, 





IMAGINE? 





and a status register. Integral-non- 
linearity and zero errors are speci- 
fied at +’ LSB over temperature; 
the spec also guarantess no missing 


codes over temperature. Micro- 
processor interfacing takes place 
through a multiplexed bidirectional 
data port; you control the data with 
chip-select lines in combination with 
standard processor read/write lines. 
Available in a 28-pin DIP for opera- 
tion over commercial, industrial, or 
military temperature ranges, the 
ADC-910 costs $18.45 (100). 
Precision Monolithics Inc, Box 
598020, Santa Clara, CA 95052. 
Phone (408) 727-9222. TWX 910- 
338-0218. 
Circle No 386 





Everything you'll ever want— 


or need-in circular 
connector accessories. 









Glenair has the widest choice | 

available in the industry. _ 
Every feature. Every design 

option. Every application. Glenair, 

the leader in connector accessories | 

for over 25 years, has developed 

and tooled thousands of accessory 

designs — from simple wire bundle 

strain reliefs, backshells, dummy 

stowage receptacles and protective 

covers to advanced devices for 

EMI/RFI shielding, and more: 

* MIL-C-85049 backshells 

¢ Shrink boot adapters, w/wo 
EMI/RFI shield termination 

¢ Extender backshells 

¢ Pipe thread adapters 


GLENAIR, INC. 


- Shorting cap backshells 

¢ Non-environmental backshells 
w/wo EMI/RFI shield 
termination 

* Cable sealing backshells with 
immersion capability, w/wo 
EMI/RFI shield termination 
TAG Ring® backshells for shield 
termination 

* Conduit backshells 

Crimp ring backshells 

Qwik-Ty® strain reliefs 

EMI/RFI G-spring backshells 

If you're having trouble making 
an existing accessory fit your needs, 
| Glenair will design and produce a 
solution. Call or write: 


Hf 


® Registered trademark of Glenair, Inc. 


1211 Air Way Glendale, California 9101 2497 + (818) 247-6000 
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MODEM IC 


The NE5050 modem IC is suited for 
power-line and twisted-pair commu- 
nications and offers high immunity 
to transmission noise and imped- 
ance variations. Containing an inde- 
pendent transmitter and receiver, 
the device transmits and receives 
by on/off carrier modulation (ampli- 
tude-shift-key (ASK) modulation). 
The IC provides 100k-bps data rates 
(except in applications using power- 
line communications, which dictate 
lower data rates because of noise- 
immunity considerations). The de- 
vice can perform carrier-sense, mul- 
tiple-access/collision detection 
(CSMA/CD). The receiver portion 
of the IC has 1-mV sensitivity. The 
receiver's input amplifier provides 
protection against input transients 
as high as 30V p-p. Operating from 
a 12V supply, the modem IC draws 
10 mA in standby mode. In a 20-pin 
plastic DIP, $1.95; in an SO, sur- 
face-mount package, $2.15 (100). 
- Signetics Corp, Box 3409, Sunny- 
vale, CA 94088. Phone (408) 991- 
4577. 
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D/A CONVERTER 


Offering a voltage output, the 
HS33806 4-quadrant multiplying 
D/A converter operates over the 
military temperature range. The 
converter eliminates the need to 
add external op amps and resistors 
for conversion to voltage output. 
Housed in a 28-pin double DIP, the 
device has a double-buffered input 
whose first rank is configured as 
three independent, 4-bit bytes; this 
configuration permits direct inter- 
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face with 4-, 8-, and 12-bit data 
buses. Full-scale transition settling 
time is 5 psec max, integral nonline- 
arity is +0.015% full-scale range 
max, and differential nonlinearity is 
+0.024% full-scale range max. 
Monotonicity to 12 bits is guaran- 
teed over the full temperature 
range. The small-signal and full- 


- power bandwidths for the reference 


input are 500 and 200.kHz, respec- 
tively. Power consumption is 405 
mW typ. Screening to MIL-STD- 
883, Revision C, Level B, is avail- 

able. $110 (100). | 
Hybrid Systems Corp, 22 Linnell 
Circle/Suburban Industrial Park, 
Billerica, MA 01821. Phone (617) 
667-8700. | 
Circle No 388 


_ LMI makes 
RFI/EMI filter 
select 


e Lectroline® power line filters meet 
MIL-F-15733 and interface with all UL and 
NEC approved equipment. UL-1283 approval 
pending. 

e Wall- and Floor-mounted Lectroline 
power line filter panels. 


e Filters and power factor coils available 


for standard 60 Hz and 400 Hz power systems. 


¢ Communication and control line 
filters. 


¢ Lectroline signal line filter panels. 


¢ Custom filters to your specs to comply 
with MIL-STD-461/2/3, FCC, VDE and other 
regs. 

“Common mode filters. 

Reliability — an LMI advantage. 

All Lectroline power line filters are supplied 


with internal bleeder discharge resistors per 
UL 478-1967 and NEC 460-4. 


| LMI» 





Oil leakage is virtually eliminated by hermetically 
sealing both the oil-impregnated capacitors and 
the external case. | 
Other LMI advantages include ventilation 
screens in high-current Lectroline filters (to 
UL-1283), use of wiring wells to isolate input 
and output wiring, and internal filter wiring at 
1000 circular mils per ampere, minimum. 
Assembly of all electrical wiring, terminal strips 
and cabling is performed with UL-approved 

, devices. | 





For most RFI/EMI suppression 
applications. 

LMI filters and filter panels are now widely used 
in shielded rooms and cabinets, ground support 
equipment, computer rooms, hospital 
diagnostic facilities, electrical and electronic 
equipment, and communication centers. Write 
or call the LMI Application Engineering 
Department for additional information. 


Nationwide Representatives 


LectroMagnetics, Inc. 


Specialists in electromagnetic shielding and compatibility 


6056 West Jefferson Blvd., Los Angeles, CA 90016 » (213) 870-9383, Toll Free (800) 325-9814-U.S.A. - (800) 325-9815-CA 
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VME COMPUTER BOARDS 


The HK68/V family of VME Bus wC 
boards comprises the HV68/V10 
board for systems running Unix and 
the HK68/VE board for real-time 
systems. The HK68/V10 contains a 
68010 wP that can access as much as 
1M byte of onboard RAM and 128k 
bytes of EPROM. For I/O opera- 
tions, the board includes a 4-channel 
DMA controller, two serial ports, a 
SCSI interface that’s capable of con- 
necting as many as eight peripher- 
als, and mailbox-interrupt capabili- 
ty. For coprocessing, you can insert 
a 68881 floating-point processor, 


memory-management unit. The 
HV68/VE board includes the same 
processor and memory configura- 
tion as the HV68/V10, but the DMA 
controller is optional to make the 
board less expensive for real-time 
processing. The HV68/VE also 
comes with two serial ports, 20 par- 
allel I/O lines, mailbox-interrupt ca- 


' pability, and a socket for the 68881. 


From $895 (100). 

Heurikon Corp, 3201 Latham 
Dr, Madison, WI 53713. Phone (800) 
356-9602; in WI, (608) 271-8700. 
TLX 4695382. 
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GPIB-STD BUS LINK 


You use the CDI-488 board to link 
the IEEE-488 (GPIB) bus with the 
STD Bus. Based on the TMS 9915 
GPIB-adapter IC, the board con- 
nects to both buses and is compati- 
ble with STD Bus CPUs and IEEE- 
488 standards. The board functions 





on the buses as a talker, listener, or 
controller device. Other devices on 
the buses can either interrupt or 
poll the board for interbus transac- 
tions; you can implement vectored, 
daisy-chained, or externally prior- 
itized interrupts. Transfer rate is 
1M byte/sec max and between 250k 
and 500k bytes/sec typ. The board 
includes software-addressable, 
GPIB address switches and eight 
GPIB status indicators. $300. 
Computer Dynamics Inc, 105 S 
Main St, Greer, SC 29651. Phone 
(803) 877-7471. 
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and you can order the board with a 


AFFORDABLE HIGH 
PERFORMANCE 
SOLENOIDS 




















THE BIGGEST 


LITTLE 


CHOKES AROUND 


They handle higher currents — in smaller spaces — 
with no saturation. | 


They’re our high-density power line chokes, Series RL-1256, with 
265 standard values. 1 wH to 47,000 nH. Saturation currents to 155 
Amps DC. Operating currents to 35 Amps AC. 

The reason they can handle such high currents in such small space 
with no saturation — and with virtually no inductance variance — is the 
unique high saturation flux density ferrite material we use (plus, of 
course, our 30 years of inductance experience). 

Simple to mount, they’re perfect for switching regulators, power 
amplifiers, power supplies, SCRs, Triacs, speaker crossovers, RFI 
suppressors, and filters. 

We design and manufacture in the USA and ship world-wide. 

For our 46-page catalog of coils & transformers, call or write 
Marvin Scheck, 60 Jefryn Bivd. East, Deer Park, NY 11729. 
516-586-5566. For engineering advice or samples only, call toll free 
800-645-5828 from anywhere outside NY State. 


RENCO ELECTRONICS, INC. ”) 


: /) 30 years of excellence in coil winding 
oY 
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Shindengen is one 
of the leading solenoid 
manufacturers in Japan. Densitron Cor- 
poration of America E-M Division provides 
local service for the Shindengen solenoid product 
line to the U.S. market. Together, we offer -typical 
Japanese quality levels—the highest available, delivery which meets 
your requirements—not ours, technical ability to answer your 
application questions, and most importantly, competitive prices. 
Our product offering includes a wide range of standard designs 
with many options and the technical/manufacturing capability to 
design, develop and produce volume custom designs to meet your 
specific performance, quality and price requirements. 
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“For more information please contact: 


DENSITRON CORPORATION 
OF AMERICA 


E-M DIVISION P.O. BOX 1318, 1015 MILL ST. CAMDEN 
SOUTH CAROLINA 29020 USA. 
TEL: (803) 432-5008 FAX. (803 
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Problems cant hide from 
Probeye thermal video systems 


Hidden problems come to light quickly and easily with Hughes in generating on-screen alphanumeric messages, displaying 
Probeye Series 4000 thermal video systems. You can see shorts, vertical and horizontal temperature profiles, automatically 
opens, leaks, overheated junctions, defective components and tracking temperatures, and controlling thermal images for 
other trouble spots clearly on the high-resolution color monitor. analysis. 

A monitor that displays easy-to-read thermal images in up to 16 FOR SPECIALIZED NEEDS, a full range of accessories 
distinct colors— more if needed. And you can capture them on provides even more performance. For total capability, flexibility, 
tape or disk for documentation or later _ | ease of use and economy, we invite 
analysis. | comparison. For more information, 


THE INFRARED IMAGING UNIT | | | if 1 Te write or call today. 


wes. : pobys' bpd mith oth * 


doesn't contact, can't damage sensitive 
electronics. You can see differences 
in heat patterns as fine as 0.1°C over 
a temperature range from —20°C 
to 1500°C. 

THE MICROPROCESSOR- 
CONTROLLED DISPLAY UNIT 


is easily portable, offers full analytical PE page eye eres 
capability. It features an easy-to-use | —————— 


keyboard for unmatched flexibility ff) peas —_ HUGHES 


AIRCRAFT COMPANY 


Hughes Aircraft Company 
Industrial Products Division 
Probeye Marketing 

6155 El Camino Real 
Carlsbad, CA 92008 
Phone 619/931-3617 
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ANALOG INPUT BOARD 


Transformers provide 900V of isola- 
tion between the MP8450’s 16 in- 
puts and your Multibus system. The 
board also provides 700V channel- 
to-channel isolation. The 9-Hz low- 
pass filter on the inputs detects 
open circuits. You can program the 


put-voltage range can vary from 
+10 mV to +5V. The board’s 20-bit 
address can reside in either memory 
or I/O space within the Multibus 
system. $1650. 

Burr-Brown Corp, Data Acquisi- 
tion and Control Systems Div, 3631 
E 44th St, Tucson, AZ 85713. Phone 












(602) 747-0711. TWX 910-952-1111. 
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amplification of each channel by in- 
stalling resistors on the board. In- 





ETHERNET BOARD 


The iSBX 586 Ethernet Data Link 
Engine attaches to any iSBX bus- 
compatible board and implements 
layers 1 and 2 of the ISO model for 
IEEE 802.3 (Ethernet) LANs. 
Based on the 82586 LAN coproces- 
sor chip, the board can run the 
vendor’s iNA 960 ISO transport- 
and network-layer software. You 
can also use the vendor’s iRMX-Net 
software to implement layers 3 
through 7 of the ISO protocols, en- 
abling concurrent file sharing by 
systems using the iRMX operating 
system. $600 (100). 

Intel Corp, Literature Dept 
W-272, 3065 Bowers Ave, Santa 
Clara, CA 95051. Phone (408) 986- 
8674. 
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Oak rockers fit your design 
parameters. Choose from miniature, 
single and double pole, lighted and 
non-lighted varieties, in an assort- 
ment of colors and styles. Off-the- 
shelf capability means prompt 
delivery. Our rockers are designed to 
retrofit most existing switches and 
are UL, CSA and VDE approved. 


Oak rockers fit your quality 
standards. Our half century of 
switch experience is your assurance 
of peak product performance. 


Oak rockers fit your budget. Manu- 
facturing know-how enables us to 
deliver the top quality rockers you 
need at a price that will make you 
more competitive. Specify the rocker 
switches that will fit all your require- 
ments. Specify Oak rockers. 






OAK Switch Systems Inc. 


P.O. Box 517 @ Crystal Lake, Illinois 60014 
Phone 815/459-5000 @ TWX 910-634-3353 
TELEX 72-2447 


OAK Ss 


Quality & Affordability 


MEMORY BOARDS 


The Model 1501 VME Bus memory 
board is available in 150- and 200- 
nsec access-time versions and with 
either 1M or 2M bytes of dynamic 
RAM. Designed to the VME, Revi- 
sion C, specification, the boards im- 
plement test and set instructions. 





For sales call Circle No. 53 
For Literature Circle No. 92 


a eee 














Talk about easy interfacing. 
You can take a ZETA 824 or ; 
ZETA 836 plotter and plug it J 
into virtually any computer 
made. 


What’s more, you'll be ready to run 


because our plotters understand a 


variety of computer protocols. Select 


the model for your application then 
just plug in and plot. 

In fact, we’re a plug compatible 
replacement for many plotters from 
HP, CalComp and Tektronix. Some 
models of our plotter can even run 
directly from your IBM cluster con- 
troller. Now that’s easy interfacing. 

When it comes to your favorite 
application packages, you'll be on 
safe ground too. Packages such as 


CADAM, TechniCAD, Euclid, P-CAD, 


AutoCAD and many more. 





The most productive plotter 
for the money. 


You ll be getting the highest output 


plotters for the money with our new 


ZETA 824CS and ZETA 836CS. More 






































finished plots. More 
productivity. Plus, these “D” 
and “E” format plotters let 
you run either single sheet 
or roll media. 








Easy-to-use touch controls. 


Your time is valuable. So we've ~ 
made our touch controls simple — -- 
yet powerful. Set speed, pen pressure, 
liquid ink parameters, electronic limit- 
sensing, windowing, scaling — all at 
the touch of a finger, Self-test and 
diagnostic plots too. Let us show you 
dozens of other time-saving opera- 
tions in a brief demonstration. 





dfifoliltlal | 
Loco 


GRAPHICS 


Plotter specialists. 


We've been designing hardware 
interfaces, plotting language emula- 
tors and high performance pen plot- 
ters for over 14 years. Nicolet also 
provides you with worldwide sales 
and service support. 

Give us a call. See how easy it is to 
join the crowd. 





Call (415 ) 372-7568. 
Nicolet Computer Graphics 
Division, 777 Arnold Drive, 
Martinez, CA 94553 

TWX 910481-5951 


t= Nicolet 


Computer Graphics Division 








CADAM is a trademark of CADAM, Inc. 
TechniCAD is a trademark of Tektronix, Inc. 
Euclid is a trademark of MATRA DATAVISION, Inc. 
P-CAD is a trademark of Personal CAD Systems. 
AutoCAD is a trademark of Autodesk, Inc. 
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ouston Instrument’s new E 
size DMP-56 delivers the 

precision, throughput, and reliability 
you require from a drafting-intensive 
plotter. The DMP-56 also gives you 
the flexibility to handle 18 different 
drawing format sizes ranging from 
8'2 xX Il inches to 36 X 48 inches. 

The DMP-56 was designed for any 
application calling for crisp, clean 
graphics— whether it’s architectural 
floorplans, mechanical designs, 
electrical schematics, or overhead 
transparencies. Because of its media- 
size adjustment mechanism and 
automatic media-size sensing feature, 
the DMP-56 quickly and efficiently 
responds to your changing format 
requirements. This high-performance 
plotter can produce standard (A 
through E), metric (A4 through AO), 
oversize (A4 through AQ), and 
Architectural C, D, and E drawings. 

The DMP-56 is a professional 
drafting plotter that draws on the 


STEP UP 


established track record of Houston 
Instrument’s very successful 
DMP-51/52 and DMP-51/52 MP 
plotters— plotters that redefined 
the standard for price, performance, 
and quality. 

Immediately compatible with 
hundreds of computer-aided design 
and graphics software packages 
through our powerful DM/PL™ 
command language, the DMP-56 
also gives you a precise resolution 
of .OO1 inch and a maximum plotting 
speed of 17 inches per second. And, 
because it uses a standard RS-232-C 


compatible interface, the DMP-56 can 
operate with virtually any computer on 


the market. 

The DMP-56 also delivers features 
you'd expect only from more exper 
sive* plotters—such as quiet servo 
drive, and an easy-to-use front-panel 
control. Combine these standard 
features with the well-known Houston 
Instrument reliability and support 
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and you have a superior plotter at a 
reasonable price. 

In terms of throughput, performance, 
price, and quality the DMP-56 is the 
professional graphics tool you need. For 
more information, call 1-800-531-5205 
(512-835-0900 if in Texas), or write 
Houston Instrument, 8500 Cameron 
Road, Austin, Texas 78753. In Europe, 
contact Houston Instrument, Belgium 
NV., Rochesterlaan 6, 8240 Gistel, 
Belgium. Tel.: 32-(0)59-277445. Tlx.: 
846-81399. 


*U.S. suggested retail price is $5,995. Pricing subject to 
change. 
DM/PL is a trademark of Houston Instrument. 


[NOMSGeno 
instrument 


A Division of AMETEK 
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They are compatible with address- 
pipelining bus masters, and end 
users can program the address mul- 
tiplier decoder. The 200-nsec ver- 
sion costs $800 and $1295 and the 
150-nseec version costs $1000 and 
$1695 for 1M byte and 2M bytes of 
RAM, respectively. Delivery, stock 
to 45 days ARO. 





Computer Products, Grant Tech- 
nology Div, 11 Summer St, 
Chelmsford, MA 01824. Phone (617) 
256-8881. 
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ers, and modems. To install it, you 
plug it into an expansion slot and 
route two 36-pin ribbon cables 
through the back of the PC to a 
terminal box. The terminal box con- 


tains eight 25-pin RS-232C ports. A 
software device driver, operating 
under Xenix on the PC/AT, controls 
as many as eight terminals through 
the board. On the PC/XT, you ad- 


inwosucing w series of _ 
— delay lines for high-speed 
applications. These delay 
lines feature a new concept | 
_ in components of meeting _ 
_ multiple electrical require- __ 








RAM-DISK BOARD 


The Novo Drive 1000 board emu- 
lates a 1M-byte disk drive when 
installed in an IBM PC/XT or com- 
patible computer. A standby power 
module and 2-hour battery backup 
protect data while your power is 
out, your PC is off, or you’re moving 
the board from one PC to another. 
According to the manufacturer, the 
board accesses data 64 times faster 
than a floppy disk, 30 times faster 
than a hard disk, and twice as fast 
as a virtual disk in the PC’s memo- 
ry. Onboard firmware can boot the 
system from the card, and you don’t 
need special drivers or programs to 
access the card. $395. 

Kapak Design, 18784 Cox Ave, 
Saratoga, CA 95070. Phone (408) 
378-4444. 
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SERIAL I/O BOARD 


The Multi-User board provides 
eight serial ports for the IBM 
PC/XT, PC/AT, and compatible 
computers. It functions as an inter- 
rupt-driven I/O device and provides 
the control lines necessary to drive 
most asynchronous terminals, print- 
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dress the ports as COM1 through 
COM8 under DOS. $575; 4-port 
model, $375. 

American Micronics Inc, 17811 
Skypark Circle, Suite H, Irvine, CA 
92714. Phone (714) 261-2428. TLX 
314016. 
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Q BUS DISK DRIVES 


The Concept 15 subsystem for Q 
Bus computers can transfer data at 
rates as high as 9.3M bytes/sec. At 
that rate, the subsystem can imple- 
ment real-time image processing; 
eg, it can refresh a 512X512-pixel 
image 30 times/sec. The M2350A 
parallel-transfer disk (PTD) drive 
from Fujitsu makes possible the 
peak transfer rate. The subsystem 
can control and format either one or 
two PTD drives. It includes the 
RMO2 software interface for the Q 


_ ments. anon Sette. 


Features Include: _ 

- Time delay range of 1 
pS-2.5nSin100 pS — 
increments. - 


_* Time delay sora of 


=: 50 2 throughout 
“range. 


’ SIP construction for _ 


. * Low fapedancs to matc 
__ high-speed gate es 
—*Custom designs 


available. 


_ Contact ome Film ech 


rll 


Btn mal aaim (=revalare)(ore \ Vm @xe)s ¢) 

6955 Washington Ave. So. Suite B 
Edina, MN 55435 
Phone (612) 829-0930 
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Type 1912/ 1914 Ultra-Precision Resistor Networks 
from CADDOCK provide Ratio TCs to 2 PPM/°C and Ratio 
Tolerances to +0.01% for precision analog designs. 





Type 1912 Ultra-Precision Resistor Network ‘Pairs’ Type 1914 Ultra-Precision Resistor Network ‘Quads’ 


Type T912 / T914 Ultra-Precision | Standard models of Type 1912 / T914 precision resistor ‘pairs’ 


Resistor Networks are 
constructed with Caddock’s 
Tetrinox™ resistance films 

to achieve all of these high 
performance characteristics: 


e Absolute Tolerance: 0.1% for all resistors. 

¢ Ratio Tolerances: From +0.1% to +0.01%. 

¢ Ratio Temperature Coefficients: From 
10 PPM/°C to 2 PPM/°C. 

¢ Absolute Temperature Coefficient: +25 PPM/°C 
from 0°C to +70°C, referenced to +25°C. 

¢ Ratio Stability of Resistance at Full Load for 
2000 Hours: Within +0.01%. 

¢ Shelf Life Stability of Ratio for Six Months: 
Within +0.005%. 


This exceptional combination of performance 
specifications - and the compact, plug-in config- 
uration of the Type T912/T914 precision resistor 
‘pairs’ and ‘quads’ - provide the single-package 





matched resistor Peet and stability required 
by high-accuracy analog circuits, including - 


e Precision analog amplifiers. 

¢ Voltage reference circuits. 

¢ Instrumentation bridge circuits. 

¢ Voltage and current comparison circuits. 


and ‘quads’ include 14 off-the-shelf resistor values with a wide 
choice of Ratio Tolerances, Ratio TCs and Resistance Ratios: 


This standard part number providesa selection of over 500 in-production models of Type T912/T914 
precision resistor ‘pairs’ and ‘quads’: 





* “2 As an example of the price/performance advantages of this advanced 
. 8 resistor technology, the Model T912-A1K-010-10 shown here provides a 
r Pavel 1K-10K resistor ‘pair’ with a ratio tolerance of +0.01% and a ratio temperature 


coefficient of 10 PPM/°C at a.1000-lot unit price under $2.66. The same resistor 
‘pair’ with a ratio tolerance of +0.1% delivers at a 1000-lot unit price under $1.52! 





Type 11794 Custom Precision Resistor Networks meet special 
circuit and packaging requirements: | 






The Type 11794 custom precision resistor 
networks provide a unique range of flexibility: 
¢ From 2 to 15 resistors per assembly. 
e Absolute tolerances from 1.0% to 0.05 %. 
e Custom voltage and power ratings. 


¢ Resistance values from 500 ohms to 
10 Megohms | 


e Absolute TC from 50 PPM/°C 
to 25 PPM/°C. 
¢ Ratio TC from 50 PPM/°C 
to 5 PPM/°C. 
e Variations in pin configurations and package | 
size as required to meet performance and existing circuit-board arrangements. 


Caddock’s advanced film resistor technology is the source of these outstanding advantages— 
advantages that are matched by a 20-year record of outstanding “in-circuit’ reliability. 


Discover how easily these problem-solving resistors can improve the performance and reliability of your equipment, too. 
For your copy of the latest edition of the Caddock 24 page General Catalog, and specific technical data on any of the more than 
150 models of the 13 standard types of Caddock High Performance Film Resistors and Precision Resistor Networks, just call or write to — 


Caddock Electronics, Inc., 1717 Chicago Avenue, Riverside, California 92507 © Phone (714) 788-1700 © TWX: 910-332-6108 





HIGH PERFORMANCE f FILM RESISTORS 
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Bus and automatic chaining of I/O 
operations. The two boards in the 
subsystem measure 15.712 in. and 
cost $14,100; the subsystem plus 
one PTD drive costs $41,000. Deliv- 
ery, 60 days ARO. 
- Storage Concepts Inc, 3198-G 
Airport Loop Dr, Costa Mesa, CA 
92626. Phone (714) 557-1862. 

| Circle No 396 


PC ACCELERATOR 


RaceCard-286, a plug-in card for the 
IBM PC, runs software as much as 
six times faster than the PC’s 8088 
wP. Measuring 5X3.9 in., it fits into 
a short slot on the computer. The 


card’s 80286 uP emulates the IBM 


8088 native processor; if you need 
greater numeric processing, you 
can insert an 80287 floating-point 
coprocessor. You install the card by 
placing it into any short slot, remov- 
ing the 8088 on the PC’s mother- 


board, and then running a jumper 





Mini Analyzer 
Model 301 


Dual color LED displays for key 


data and control signals 
Ultra compact 


User programmable test LED 


Low cost 
No AC or DC power 


Includes Mini Patch box for access 


to every RS-232 lead 


TelzeavVie 


Remark Division ¢ Telebyte Technology, Inc. ¢ 270 E. Pulaski Rd. 
Greenlawn, NY 11740 e (516) 423-3232 800-835-3298 
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from the RaceCard-286 to the open 


socket. The card consumes 7W from 
the PC’s power supply. $795. 
Mountain Computer Inc, 360 El 
Pueblo Rd, Scotts Valley, CA 95066. 
Phone (800) 458-0300; in CA, (800) 
821-6066. TWX 910-598-4504. 
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1553 INTERFACE 


The BUS-65508 Multibus interface 
card connects the Multibus and the 
MIL-STD-1553 serial-mux data bus. 
The 6.75x12-in. card includes a 
4kx16-bit memory, six subsystem 


WAVEFORM 


E 





command registers, and four types 
of subsystem interrupts. Fully com- 
pliant with MIL-STD-1558, the card 
supports all message formats, im- 
plements 12 mode codes, and pro- 
vides built-in test capability. The 
card can serve as any one of four 
devices on the Multibus. As a bus- 
Slave device, it acts as a pro- 
grammed I/O device to the bus’s 
host processor; as a bus controller, 
it can store and process as many as 
62 messages of 64 words each with- 
out subsystem intervention. As a 
remote-terminal unit, the card can 
store and respond to as many as 119 
messages of 32 words each without 
subsystem intervention, and as a 
bus monitor, it can keep track of all 
activity on the 1553 data bus. $7695. 
Delivery, stock to eight weeks 
ARO. 

ILC Data Device Corp, 105 Wil- 
bur Pl, Bohemia, NY 11716. Phone 
(516) 567-5600. TWX 510-228-7824. 
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DC OVERVOLTAGE 
PROTECTORS 


: ae F 


For Military Applications with 
JANTX Specifications. 


MCG Overvoltage Protectors isolate vehicle, marine, air- 
borne or ground support system components from destruc- 
tive DC overvoltages, by shunting the overvoltage around the 
sensitive circuits. The protectors then reset automatically. 


The LVC-M series protectors are available from 6 to 36 volts, 
55 to 235 amps,.and they are designed to meet and exceed 
JANTX specifications. Call or write today for information. 


MCG 


ELECTRONICS INC. 


Specialists in Circuit Protectors, 
Transients, Lightning & Surges 


12 Burt Drive, Deer Park, NY 11729 @ 516-586-5125 
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Microsoft FORTRAN. 





How did Microsoft?FORTRAN get so popular? 


It could be the mainframe compatibility. Our 
compiler makes porting applications a cinch 
with overlays and the ANSI features you need. 

It could be our support for arrays and 
COMMON biecks larger than 64K. So you can 
tackle mainframe-size problems. 

It might be the shelves and shelves of third 
party support libraries. No other FORTRAN 


COMES CLOSE. 
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Cut your development time.dramatically. The Symbolic Debug utility, part 
of the Microsoft Macro Assembler, lets you debug your FORTRAN programs 
using your original source code or the resulting disassembly. For example, 
you can set breakpoints on line numbers, observe the contents of variables and 
expressions, and examine the contents of the stack. 


It could be the extensive math support. Our 
collection of math libraries is simply the largest 
available. Tackle real problems with direct 8087 
support or emulation. Use IEEE floating point 
or—for extra speed—the altmath package. 

It could be the comprehensive set of utilities. 
A powerful linker and library manager com- 
bination. Plus tools like EXEMOD and 
EXEPACK. Standard. 

It could be the XENIX® and MS-DOS® 
source-level compatibility. Or the direct inter- 
language calling to Microsoft C, Pascal and 
Assembler. Or the ability to work with our 
Macro Assembler’s symbolic debugger. 

It could be the value. Nobody offers a 
FORTRAN package this complete at this low 


a price. 
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The overwhelming favorite. 


Why is Microsoft FORTRAN the most 
popular FORTRAN? 
Ail the above. 


Microsoft FORTRAN Compiler Version 3.3 
for MS-DOS and XENIX 286 


Microsoft FORTRAN Compiler 
Implements most ANSI 77 standard features, plus 
extensions. 
¢Easily port mainframe/minicomputer programs with little 
or no modification. 
¢Overlay support in the compiler and linker. 
¢Common blocks and arrays greater than 64K. 
«Supported by the largest number of third party libraries. 
Includes a full set of math libraries to select from: 
*8087/80287 emulation. 
*8087/80287 coprocessor support. 
¢Floating Point without 8087/80287. 
*BCD Floating Point. 
¢Conditional compilation. 
¢Link your FORTRAN routines with Microsoft C Compiler 
(version 3.0 or higher), Microsoft Pascal (version 3.3 or 
higher), and Microsoft Macro Assembler. 
«MS-DOS 3.1 network support and IBM” local area network 
support. 
¢ Source code compatible between MS-DOS and XENIX 286. 
¢Do source level debugging with the Symbolic Debug 
Utility, available separately with Microsoft Macro 
Assembler. 
Object Code Overlay 
¢Simple overlay linker combines relocatable object modules 
created using Microsoft languages into a single program. 
¢Link very large programs (over 1 megabyte) using overlays. 
Library Manager 
¢Create, organize and maintain your object module libraries 
created with Microsoft languages. 
Microsoft EXE File Compression Utility 
(MS-DOS only) 
+A utility to pack EXE files for smaller size on disk and 
faster loading at execution time. 
Microsoft EXE File Header Utility (MS-DOS only) 
+A utility that allows you to display and modify the fields 
in EXE file headers. 


For the name of your nearest Microsoft 
dealer call (800) 426-9400. In Washington State 
and Alaska, (206) 828-8088. In Canada, call 
(800) 387-6616. 


Microsott 


The High Performance Software™ 


Microsoft, XENIX and MS-DOS are registered trademarks and 
The High Performance Software is a trademark of Microsoft Corporation. 
IBM is a registered trademark of International Business Machines Corporation. 
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EPROM PROGRAMMER 


The Model PP40 programs most 
EPROMs and EEPROMs, handling 
aS many as eight devices simultane- 
ously and using device manufactur- 
er’s fast programming algorithms. 
The system has an integral 16-char- 
acter alphanumeric display and a 
16-key hexadecimal keyboard. Bi- 
colored LEDs indicate status and 
report error conditions at each of 
the sockets. Plug-in modules handle 
different device types and package 
styles, including leadless chip carri- 
ers. You can update the software. 
$1495. | 
Stag Microsystems Inc, 528-5 
Weddell Dr, Sunnyvale, CA 94089. 
Phone (408) 745-1991. TWX 910- 
339-9607. | 
Circle No 413 





STD FORTH 


A development system based on 
Forth Inc’s PolyFORTH real-time 
multitasking OS and programming 
language is available for this manu- 
facturer’s ZT 8806/8807 computers. 
The development system includes 
the 8088-based ZT 8806 (with 
PolyFORTH in PROM), the ZT 8820 
byte-wide memory board, a 3%-in. 
floppy. disk and controller, a card 
cage, and a power supply. The soft- 


ware system includes Forth, an 


8086/88 assembler, an editor, data- 
base support, utilities, and a math 
package for the 8087 coprocessor. 
The ZT 8806 single-board computer 
features a 5- or 8-MHz 8088 CPU 
and supports as much as 192k bytes 
of PROM and 64k bytes of RAM. 
You can add an 8087 numeric data 
processor. Development system, 
$1995; software, $600 to $3200; ZT 
8806, $395. 

Ziatech Corp, 3433 Roberto Ct, 
San Luis Obispo, CA 93401. Phone 


(805) 541-0488. TLX 4992316. 


Circle No 414 


DATA SYSTEM 


The Megadac 2210C data-acquisi- 
tion system captures and records 
analog data at rates to 20,000 sam- 
ples/sec with 12-, 14-, or 16-bit reso- 
lution. You can power the device 


with a 12V dc, 7A source because it 


does not require a dc/ac inverter. 
The device has an RS-232C inter- 
face; an IEEE-488 interface is op- 
tional. Features also include pre- 
processing and postprocessing 
firmware, aS many as 128 differen- 
tial input channels, as much as 60M 
bytes of real-time mass storage, and 
direct connection to low-level trans- 
ducers. $14,900. 

Optim Electronics Corp, Middle- 
brook Technology Park, 12401 
Middlebrook Rd, Germantown, MD 
20874. Phone (801) 428-7200. 

| Circle No 415 


DC/DC CONVERTERS 


The DCA, DCB, and DCC family of 
isolated de/de converters includes 64 
models of single-, dual-, and triple- 
output units with power capabilities 
of 15 to 80W. Efficiency is 80% min 
and calculated MTBF (to MIL-STD- 
217D) is as high as 400,000 hours. 
Outputs of 5, 12, 15, 24, +12, +15, 5 
and +12, and 5 and +15V are stan- 
dard. All models are available in 
four input ranges of 9.2 to 16V de 
(12V nominal), 19.2 to 31.2V de 
(24V nominal), 38.4 to 62.4V de 
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Faraday delivers 
the Micro PC: 

A single board 
computer with 
the capabilities 
of the IBM'PC 
but only | 


42x 6.2 inches. 


With the Faraday Micro PC, you can imbed 
the power of the IBM PC into thousands 

of new applications. The Micro PC features: 
@ Plug-in card @ ROM BIOS on board 

@ 8088 processor with optional 8087 
co-processor ™ 256K RAM memory 

m@ 64K ROM memory & CMOS version 
optional @ 4.77 mhz 

You can depend on Faraday to deliver 
100% PC BUS compatibility. We supply 
OEMs in telecommunications, office auto- 
mation, industrial automation, instru- 
mentation, manufacturing test equipment, 
medical instruments, point of sale, com- 
puter terminals and personal computing 
applications. 

For more information on the Micro PC 
or other Faraday PC BUS single board 
computers, call us at 408-749-1900. 

Faraday Electronics, 743 Pastoria 
Avenue, Sunnyvale, California 94086, 
TLX 706738. In England, TLX 847096. 


g 
Fd 










_—_———— = | 4 wth mont, 
Faraday quality at /s the size. 


IBM is a registered trademark of International Business Machines 
Corporation. 
Micro PC is a trademark of Faraday Electronics. 
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Now you can omond the cost. saving 
advantages of your automated component 
insertion process to include ee i 
trimming potentiometers, the | : 
industry's most popular. 
Bourns Trimpot’s un- 
matched selection on tape 
and reel provides a choice | 
of five models in nine pin 
configurations to fit almost ~* 
any application. Top or side ad- 
just in round or square packages and 
1/4’’ or 3/8’’ make for easy PC board 
placement and maximum design flexibility. 
Bourns’ tape and reel packaging is 


Ss 
y 





- compatible with all major eae 
insertion equipment on the ore 
and meets EIA standard RS-468. Every 
model also reflects the high quality . 
— design and manufacturing stan- 
dards you expect from Bourns. 
So, when you’re ready to 
automate trimmer placement, do 
jt with the extraordinary confidence 
F of Bourns Trimpot experience, world- 
wide availability and service. There's still 
AD equivalent. 
Write for our new catalog on tape and reel 


models today. Bourns Trimpot, 1200 Columbia Avenue, 


Riverside, CA 92507. Via) 781-5050. 


BOURNS TRIMPOT 
CIRCLE NO 175 





COPYRIGHT 1966, BOURNS IRN - 








INSTRUMENTATION & POWER SOURCES 








(48V nominal), and 85 to 140V de 
(110V nominal). These convection- 
cooled units are packaged in closed 
metal cases ranging from 1.0 
4.6x 3.2 in. to 1.3 x 6.3 x 3.2 in. 
and are specified at full rated load 
from 0 to 50°C. Features include 
isolated and adjustable outputs, 
foldback current limiting, overvolt- 
age clamping, a 7-input filter and 
reverse-polarity protection. $59 to 
$109. Delivery, stock to six weeks 
ARO. 

International Power Sources 
Inc, 81 Speen St, Natick, MA 


01760. Phone (617) 651-1818. 
Circle No 416 





MICRO-OHMMETER 


In addition to providing 10-~Q sen- 
sitivity, the Model 580 micro-ohm- 
meter has the ability to clamp the 
output voltage to 20 mV for dry- 
circuit applications, to select both 
test-current polarity (positive or 
negative) and test-current mode 
(pulsed or dc), and to automate 
measurements via an optional 
IEEE-488 interface. The unit comes 
with three sets of 4-wire test leads 
(and a pouch in which to house 
them), and it has an optional battery 
pack for applications requiring port- 
able operation. The micro-ohmmeter 
has a measurement range of 10 pO 
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to 200 kQ. Other features include a 


4'%-digit display with annunciators, 
continuous or single-trigger operat- 
ing mode, and digital calibration. 
$1495. 

Keithley Instruments Inc, 28775 
Aurora Rd, Cleveland, OH 441389. 
Phone (216) 248-0400. TLX 985469. 

Circle No 417 


DC/DC CONVERTER 


The DCC de/de converter provides 
40W in a triple-output configura- 
tion. The open-frame converter 
measures 3.94X6.3X1.85 in. (stan- 
dard Eurocard dimensions). It has 
an input range of 3.5:1 (10 to 35V de 
and 20 to 70V dc). Available output 
voltages are 5 and +12V and 5 and 
+15V. This isolated converter fea- 
tures an adjustable primary output 
(4.9 to 5.4V de), isolation to 1500V 
de, overvoltage protection, short- 
circuit protection, and soft start. 
$202. 

Intronics Inc, 57 Chapel St, 
Newton, MA 02158. Phone (617) 
964-4000. TWX 710-335-6835. 

} Circle No 418 





PROGRAMMER 


The 8125 multiprogrammer pro- 
grams over 800 devices, including 
NMOS- and CMOS-based EE - 
PROMs, bipolar PROMs, §single- 
chip wCs, and various PLDs. The 
basic system accommodates MOS- 
processed ICs without the need for 
additional modules or personality 
adapters. By using optional mod- 
ules, the programmer provides sup- 
port for other PLDs, such as bipolar 
PLAs and PROMs. All program- 
ming is software controlled and uses 
the industry’s fastest algorithms, 





THE INLAB 28 
LOGIC/MEMORY 
PROGRAMMER 


t must be magic! How else could 
INLAB load all these features into 
such a small package: 


¢ Capable of programming hundreds 
of logic and memory devices, including 
all of the most frequently used PLDs! 


¢ Small and portable-less than 26 
ounces! 

¢ Completely software driven - ZIF 
Universal socket accepts all devices up 
to 28 pins! 

e Available with CUPL™, the design 
software from Assisted Technology! 

¢ Compatible with both JEDEC and 
Intel HEX download file formats! 

¢ Standard RS232 interface links the 
Model 28 with most host systems! 

¢ Inexpensive firmware updates ensure 
long instrument life! | 


What more could there be? How about 
EPROM programming and emula- 
tion, from 2716 up to 27256 (including 
CMOS)’ Its like getting an EPROM 


programmer/emulator-for free! 


It’s no illusion! For only $1995. we can 
make a Model 28 appear before your 
very eyes! Just give us a call at: 


303/460-0103 


We'd like to do some magic for you! 


INC 
A Hathaway Company 


2150-I West 6th Avenue 
Broomfield, CO 80020 





CUPL is a trademark of Assisted Technology; some elements 
of the Model 28 are manufactured and marketed under 
license from Digital Media, Inc. 
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IWATSU’S NEW DS-6121 


WAVZAWRSLU Bismc2) aa ©)ge)0 (0m (oe)ii>) mnial>m el-1-) me) 
ele) iam’ (e)a(eksmme|(elitclm-lalem-lar-lele mm Na(>m Biot on Pal 
is a 100 MHz equivalent time bandwidth 
foy<10)] | (essere) elma |acere) a ele) e-lilale mo MSO Me yacws 
sampling rate. It also functions as a 100 MHz 
analog oscilloscope with a 2 ns fastest 
SWiVists) OM ec lice 

Talez\e(elli(e)amm tats Blots Pa mmer-lam-)(e)aoe-an\c\Vioue 
ico) aaatsw-tale mrs (e)t-1 me) mom ige)aimey-lal-1ms\-1000)¢) 
(ore) are lice)atsmiamaceva\e)r-lil(smanls)anlelavAm’ce)it-lel= 
and time cursor measurements can be made 


mlelom "la yar-lat-l(eye Kelle lir-|m-jcele-le(-Mes-lale\iurelin 
10 MHz single-shot digital bandwidth with 
Taic=ig ele) t=lileya| 


Cif teiaMmer-|e) (Ul c-me-We-lit-le)(= 
(Model DS-6121A) 








alm ele)tam-lar-l(ele-lalome|(e|it-lmatlele(s\smm-)ar-le)i (are 
easier measurements of important 
parameters. The DS-6121 also packs 

foley’) gi0lmlate lh yatierslmer-| erste) iili(stommcle (eames 
ClOVANI@ RECTOR tle le(=anl-1a) Mmm alow ele) (=)ai6) 
i(croliUlacmsl|(@)) ome U1tael0 | m= mere) a)ige)i(=1emre) 

(oro)an) oy<la=m-lam arere)saliaremu-\cvelanami si anes! 
reference waveform and make a GO/NO GO 
‘o(=oi[s}(e) am im-lamel0jtre)caliaalimere)scelli(e)smeleveie| ase 
the DS-6121 will capture, save, and report it. 


® 40 MS/s* sampling rate 
mm ULI NYG olgerele-laaliat-le)(-mlal(-)ar- ere) 
3-year warranty 








*MS/s: Megasamples/second 
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iSijTAL STORAGESCOPE 


ATSU INSTAUME 


430 Commerce Boulevard, Carlstadt, NJ 07072 Phone: (201) 




















according to the manufacturer. The 
programmer comes with a 25-key, 
full-travel keyboard and a 16-char- 
acter x2-line LCD. It offers varia- 
ble-word-length gang program- 
ming; the ability to program 8-, 16-, 
32-, and 64-bit words in one opera- 
tion; and expandable internal RAM 
(64k to 16M bits). Two serial RS- 
232C ports and a parallel printer 
port are available. $995. 

Bytek Corp, Instrument Sys- 
tems Div, 1021 S Rogers Circle, 
Boca Raton, FL 334381. Phone (805) 
994-3520. 

Circle No 419 





PLD PROGRAMMER 


The Q2000 base unit contains the 
hardware and power supplies neces- 
sary to accommodate various types 
of programmable-logic devices via a 


choice of plug-in family modules. 
The programmer reads electronic 
identifier codes of silicon signa- 
tures, which automatically select 
the correct programming parame- 
ters for a particular device. An 
EPROM-programming module is 
available now, and future modules 
will support programmable-logic 
devices such as PALs, FPLAs, 
PLAs, and IF Ls; bipolar PROMs; 
and VLSI fuse-logic devices and 
custom parts. Measuring 
3.25x9.25x138.5 in., the Q2000 
weighs approximately 16 lbs. Q2000 
base unit, $1495; family modules 
begin at $595. 

Destron Technologies Inc, 385 
Elliot St, Newton, MA 02164. 
Phone (617) 332-4621. | 

Circle No 420 


HANDHELD TERMINAL 


The 84C handheld data collector of- 
fers 8k, 32k, 64k, or 256k bytes of 
battery-backed memory and a 4- 
line x 20-character display. The ter- 
minal uses a form of integer Basic. 
You can write, edit, list, and run 
programs entirely on board, or you 
can write them as source on any 
external computer and then down- 
load them. The user configures the 
assignment of key functions. The 
data collector can transmit, receive, 





and display the ASCII 128-charac- 
ter set, including control codes. 
With the aid of the optional bar-code 
reader, it can read the most fre- 
quently used bar codes. A choice of 
interfaces includes RS-232C, 
RS-422, or 20-mA current loop at 
baud rates as high as 19,200 bps. 
Handshaking for RTS/CTS/DTR is 
standard, as is a real-time clock. 
NiCd batteries provide as much as 
50 hours of continuous use. 8k-byte 
model, $1065; 32k-byte model, 
$1295; 64k-byte model, $1495; 256k- 
byte model, $2245. 

GR Electronics, 1640 Fifth St, 
Santa Monica, CA 90401. Phone 
(213) 395-4774. 

Circle No 421 
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IDI takes the work and waste out of board assem- 
bly. W/ith packaged LED solutions that save you 
more time and money--right off the shelf. Or, we'll 


~ ky 


TAKE THE HORROR OUT 
OF LED ASSEMBLY. 


give you customizing help. Working with engineers 
is Our specialty. Write for our 
data book, or call direct. 


Telephone: (201) 224-4700 
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Industrial Devices, Inc., Edgewater, NJ 07020 
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ANNOUNCING 
~ ANOTHER | 
BONUS FOR YOU 
FROM EDN: 





Berea pe oplasicn on ian rere ate 

Every two weeks, EDN helps you do your 
design jobs more efficiently with editorial focused on 
the applications of new products and technology. Now, 
once a month EDN Product News will augment EDN, 
helping you select new products. In a tabloid format, 
EDN Product News will cover in greater depth the 
components, equipment, and systems you need to 
solve design problems. 

Your copy of EDN Product News will be arriving 
soon. When it does, you'll see that EDN Product News 
provides the freshest, most detailed information avail- 
able on new products and new-product developments. 


Premiering April 10,1986 


inside 
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NEW PRODUCTS: INTERNATIONAL © 












SAW DEVICES 
Three new surface acoustic wave 
(SAW) devices include a resonator 
filter, a low-loss transversal filter, 
and SAW oscillators. Housed in a 
TO-39 package, the resonator filter 
is available with a 400- to 800-MHz 
frequency range. 
ranges from 0.05% to 0.2% of center 
frequency. The frequency range can 
be extended down to 100 MHz or up 
to 1.2 GHz. The resonator filter 
specs an insertion loss of 4 dB. The 
low-loss transversal filter covers a 
150- to 678-MHz frequency range 
and has a bandwidth of between 
0.2% and 0.5%. It specs an insertion 


DAYLIGHT VISIBLE 
DISPLAYS 


Display sizes: 112”, 4”, 6”, 9”, 12”, 18” & 24” 
IDEAL FOR: 

OC Instrumentation 

UO Industrial controls 

CO Timing Devices 

CJ) Toll Displays 

CL Metering Displays 

CJ Production Line Displays 


ENERGY SAVING: 
CJ Electromagnetic, bi-stable operation 
CL No bulbs to replace 
CJ Maintenance-free 
CJ Indication remains with power loss 
CJ) Power used only to change display 
CJ Use indoors or outdoors 
OC) -40°C to 75°C 


Call or write for full information 


P.O. Box H, Bay Shore, NY 11706 
516-666-8000 
TLX: 6711657 
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Its bandwidth | 





loss of <6 dB. The SAW oscillators 
cover a 100-MHz to 1.2-GHz fre- 
quency range and offer an uncom- 
pensated stability of 100 ppm over 
—40 to +85°C. From £100 (100). 
STC Components Ltd, Quartz 
Crystal Unit, Edinburgh Way, Har- 
low, Essex CM20 2DD, UK. Phone 
(0279) 26811. TLX 818746. 
Circle No 399 
Stantel Components, 636 Rem- 
ington Rd, Schaumberg, IL 60195. 
Phone (812) 490-7150. | 
Circle No 400 


VME-BUS ANALYZER 


Using the PG2800 analyzer module, 
you can trace program flow or carry 
out hardware troubleshooting on 
VME Bus computer systems. The 
module captures specific bus cycles 
and displays the bus address or data 
information as well as the condition 
of associated bus signal lines. The 
address, address modifiers, and 


C) Charge: 
Acct. No. 
Signature 








©HTE MANAGEMENT, INC. 
ne ee ae ee ee ee ee ee ee ee 
O) YES, enter my two-month trial subscription to SIBS for 
$75 immediately, and send my free T-shirt bonus (annual 
subscription is $400, including last six back issues). 
C1 Check Enclosed 








TO ORDER BY PHONE, CALL 





data-bus information are displayed 
as. 7-segment hexadecimal charac- 
ters; individual LEDs display the 
conditions of other relevant bus 
lines. The extended double Euro- 
card module plugs directly into the 
VME Bus backplane. A pushbutton 
that generates a VME Bus Sys- 
reset™ signal is also provided. $995. 

Philips, Industrial & Electro- 
Acoustic Div, Box 523, 5600 AM 
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The Semiconductor Industry & Business Survey (SIBS)™ Report 
(published since 1979) is an authoritative business and marketing 
report on the semiconductor industry. Issued every three weeks, SIBS 
tracks the activities of semiconductor firms worldwide. Front-page 


I Survived the 
Chip Wars of'85 tor industry. Topics covered include strategic 


exclusive graphical analysis reviews the past, 
present, and future course of the semiconduc- 


company profiles, detailed analysis of start- 
ups, business and marketing trends in emerg- 
ing technologies, delivery and price trends, 
new plants & expansions, technology & licens- 
ing agreements, new product reviews, organi- 
zational developments, and gossip from the 
industry grapevine. 


ORDER ATRIAL SUBSCRIPTION 


e 
€ 
Red, White & Blue Design AND GET A FREE “IN SILICON. 


WE TRUST” T-SHIRT! 


OS OM OL OXL 
Mastercard 


Phone 
Exp. Date 


@ (408) 438-5937 


Size: 
VISA 


HTE MANAGEMENT, INC. 4575 SCOTTS VALLEY DR., #105, SCOTTS VALLEY,CA 95066 
ee ee ee ee 
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AMERICAS BEST 
PROGRAMMERS 


MEMORY CARD PROGRAMMER 


Z-1000B UNIVERSAL 
PROGRAMMER 


Over 600 PLDs, EPROMs, EEPROMs, 
Bipolar PROMs and INTEL MCUs. 


Separate D/A channels for each pin. 
Upgradeable PROM based software. 
Stand alone or PC/XT/AT operation. 
Two independent RS-232 ports. 

64K or 256K bytes of DATA RAM. 
EXATRON handler interface is standard. 


Z-3000 HIGH VOLUME 
GANG/SET PROGRAMMER 
14,000 27256s programmed per day. 


32 EPROMs simultaneously with 1 to 8 
DATA BLOCKS. 


16 Intel or Motorola MCUs ata time. 
64K to 256K bytes of DATA RAM. 


Z-1200B TWELVE SOCKET 


GANG/SET PROGRAMMER 
2716 - 27512, 1 to 4 DATA BLOCKS. 
64K to 256K bytes of DATA RAM. 
Software personality. No plug-ins. 


Z-2500B IN-CIRCUIT 


Programs up to 32 memory cards with 
EPROMs or microcomputers at a time. 
Two 1.2 Mbyte DSDD floppy disk drives. 
Optional 20 Mbyte hard disk. 

Turnkey systems include programmer, 
terminal, custom interface hardware and 
software. . 


Simple menu driven operation. 


‘ZAP SERIES engineering and field service 
programmers for EPROMs to 27C1024, Intel 
and Motorola microcomputers. 


Z-400 economical bipolar PROM and EPROM 


programmer. 


SUNRISE ELECTRONICS, INC. 


524 South Vermont Avenue 
Glendora, California 91740 
(818) 914-1926 
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Hindhoven, The Netherlands. 
Phone (040) 757005. TLX 515738. 
Circle No 401 
Signetics Corp, 811 E Arques 
Ave, Sunnyvale, CA 94086. Phone 
(408) 991-2000. 
Circle No 402 
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PANEL METER 


The D9400 digital panel meter has 
Baseefa and Cenelec safety certifi- 
cation, suiting it for use in hazard- 
ous industrial environments. The 
meter features a 4'%-digit, 1-in.- 
high LCD with polarity indicators 
and a jumper-selectable decimal- 
point position. It’s housed in a 
standard DIN enclosure with front- 
panel bezel dimensions of 14472 
mm. It has two input-voltage ranges 
of 0 to 200 mV and 0 to 2V, and a 
current-input range of 4 to 20 mA. 
Measurement accuracy is 
+0.01%+2 digits and maximum lin- 
earity error is 8 digits. You can 
introduce an internal attenuator 
into the input circuitry, which al- 
lows you to vary the input attenua- 
tion between 1:1 and 6:1. With the 
attenuator in the circuit, input im- 
pedance on the voltage ranges is 
reduced to 60 kQX. The meter sam- 
ples the input at 1.67 readings/sec. 
£364. 

Strainstall Ltd, Cowes, Isle-of- 
Wight PO31 7TB, UK. Phone (0983) 
295111. TLX 863869. 

Circle No 403 


POWER-SUPPLY TESTER 


The Powerload 50 electronic load 
allows you to test power supplies 
with either a constant resistance 
load or a constant current load as 
high as 10A. The unit has a maxi- 





mum continuous load dissipation of 
50W and an input-voltage capability 
of 3 to 75V. You set the load value 
via a multiturn rotary control, and 
the unit has a built-in digital panel 
meter to indicate the load current 
on 2A and 20A scales. You. can re- 
motely program current loads using 
a 0 to 10V programming input and 
remotely monitor the current on a 
100-mV/A monitor output. The load 
operates over 0 to 40°C and has 
automatic overtemperature protec- 
tion. It may be powered from inter- 
nal rechargeable batteries to avoid 
common-mode problems in the load 
circuit. The unit measures 


132 135x220 mm. peat 
Sw Kr 2500. 

Powerbox AB, Box 148, 154 00 
Gnesta, Sweden. Phone (0158) 
11920. TLX 11502. 

Circle No 404 





LOGIC ANALYZER 


The D1201 logic analyzer provides 
32- or 48-channel state analysis and 
16-channel timing analysis at clock 
rates to 200 MHz. Trigger facilities 
include sequential triggers at as 
many as 16 levels or 8-level selective 
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ROCKWELL 
SEMICONDUCTOR 
TECHNOLOGY DELIVERS 
1200 BPS AT 300 BPS PRICES. 
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Introducing Rockwell's 
new R212AT smart 
modem device set fea- 
turing Automatic 
Adaptive Equal- 
ization. 


Nera etal 
Geicageteis(eyer-les 
exclusive Automatic 
Adaptive Equalization 
Algorithms automatically 
“Setele)(adelpealele (seek ior-lol-ye)! 
iCov-teae|erclbintme)ae)eleyalabeet 
Even signals over poor lines are 
enhanced to ensure virtually 
error-free transmission. 

SU e\-0 VAVANESeet-tameslele(seel 
device set is the most cost effective 
communications solution avail- 
able for personal computers. And 
WAV NM ate ieteele)(seelaelsebiensic 
icon the software necessary for 
compatability with the industry 
standard “AT” command set. This 
allows quick design-in because 
weve presolved all the “AT” dialing 
functions. It incorporates auto 
obtellmcletcek-belyitaaclelenerctelettel 


AUTOMATIC ADAPTIVE EQUALIZATION 
Bit Error Rate (BER) Curve 1200 bps 


Rockwell’s 
Automatic 
Adaptive 
Equalization 


Signal to Noise Ratio (SNR) 
10 12 SianaltoNoise Rat 





Off-The-Shelf) 


tno BPS Also available: Rockwell's R212DP. 
| Ideal for remote diagnostics 

and other integral applications, it 

provides specific advantages in 

price, performance and system 

cost Savings. 

Sen CAVAD) etl <ondels 
NOAVAAN Wm ota lcecleiceseetclsienccl el 
back to slower speeds and 
an RS232C interface. Both 
these Bell 212A and 103 
compatible device sets are 
available at any level of 
integration from devices to 
boards or customized pri- 
vate label systems. 

For ease of evaluation, 
Rockwell provides a board 
level evaluation modem for 
laboratory analysis to 
assure the performance 
elele kei etelbinme) a OAUAAU Italo 
SWAVAD) ws 

Call your local Rockwell 
fOutor today for off-the- 
Selabmelabayaatmeaolenatclierls(eyel 
board complete with a Designer's 
Guide Kit. 


Semiconductor Products Division 
Rockwell International, P.O. Box C, 
M.S. 501-300, Newport Beach, 

CA 92658-8902 (800) 854-8099. 

Fou @r-lbtCoyeett-6(o\0\0) k-PPAr- Vzel0) 






DTMF tones or pulses. 

SU era VAVA_NMSeat-tameslele(seel 
offers lower system cost because it 
incorporates the controller and 
analog filter circuitry required for 
Featole(aeekeeseatestetel (eis (evecpieniels 
device set itself. This reduces parts 
count, enhances total system 
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As wellas operating asynchro- 
nously, the R212AT has syn- 
oh abnojeleletcpenlele( neler aecls(eebioys 
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..where science gets down to business 


Aerospace / Electronics / Automotive 
General Industries /A-B Industrial Automation 





P3B offers you the I/O options you need! 


Space-saving quad 


modules, 
Oh 





P&B’s compact, quad tnput/output 
modules are perfect for your 
industrial control applications with 
limited space available for inter- 
face devices. Each quad module 
has four |/O channels in a single, 
plug-in package. An LED indicator 
is provided for each channel, and 
modules are color-coded by 
function. 


For designs requiring even more 

flexibility, our single |1/O modules provide single 
channel pluggability in four photo-isolated, 
color-coded versions. 


Both types reliably interface microprocessor- or 
computer-based systems with ‘real world” input 
devices and loads. Models for use with 5, 15, and 
24 volt DC logic systems are in stock. And they 
have advanced features which many competitors 
units lack. 


All our |1/O modules are highly immune to 
EMI-induced false operation. They withstand 
noise levels greater than 3,000 volts, peak-to- 
peak, without false operating, per NEMA ICS 
2-230 (Electrical Noise Immunity Test). This 
minimizes load half-cycling and helps keep false 
Signals out of the logic system. 





| Sreizvewogaes 










Plus, P&B |/O modules are series 
operation compatible. Input and 
output modules are fully compatible, 
SO a series-connected input mod- 
ule turns off when the output 
module turns off—ideal for load- 
monitoring applications. 


We also offer a complete line of 
mounting boards for single and 
quad |/O modules. All are UL 
recognized and CSA certified. 


Find out more about P&B I/O products. For the 
name of your nearest authorized stocking distri- 
butor or sales representative, call toll-free | 
800/255-2550. Potter & Brumfield, 200 S. Richland 
Creek Drive, Princeton, IN 47671-0001. 
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Regional Sales: Oak Brook, IL, 312/887-0811; Braintree, MA, 617/848-6550: 


‘ San Juan Capistrano, CA, 714/493-4503; Norcross, GA, 404/449-4601. 


International Sales: Guelph, Ontario, 519/822-1576, TELEX: 0695-6522: 
Bristol. England, (0272) 716301; Yokohama, Japan, (045) 812-1418: 
Hong Kong, TELEX: 39555: Chatswood, N.S W Australia, (02) 411-5222. 
Taipei, Taiwan, (02) 700-2923/4. 





Potter & Brumfield 


CIRCLE NO 178 








INTERNATIONAL 








triggering. An additional module 
provides a disk drive and CP/M 
operating system for computing 
functions, including IEEE-488 con- 
troller functions. Other options in- 
clude a 50-MHz-sampling-rate 
waveform recorder and counter/ 
timer and signature-analysis mod- 
ules. DM 25,000 to DM 47,000. 
Siemens AG, Zentralstelle fiir In- 
formation, Postfach 103, 8000 Mu- 
nich 1, West Germany. Phone (089) 
2340. TLX 5210025. 
Circle No 405 





OSCILLOSCOPE 


The PM3295 is a 350-MHz, 2-chan- 
nel, dual-time-base portable oscillo- 
scope with full manual and IEFEE- 
488 bus control. The wP-controlled 
scope has an intelligent autoset/ 
beamfinder function, which auto- 
matically provides initial channel 
gain and time-base ranges for the 
display. The scope’s vertical-input 
sensitivity ranges from 1 mV/div to 
oV/div; you can switch the input 
impedance between 500 and 1 MOQ. 
Internal and external trigger facili- 
ties are provided. The main and 
delayed time bases provide sweep 
rates from 1 nsec/div to 10 sece/div. 
On-screen voltage and time cursors 
and alphanumeric screen readouts 
allow you to make measurements on 
displayed waveforms. The IKEE- 
488 interface allows you to enable 
selectively one or more front-panel 
controls for interactive test setups; 
battery-backed memory lets you 
store front-panel setups during 
power-down periods. The oscillo- 
scope operates from a 90 to 260V ac 
line supply and is tested to MIL- 
28800C specs. With IEERE-488 
interface, $5950; without inter- 
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face, $5150. 

Philips, Industrial & Electro- 
acoustic Systems Div, 5600 AM 
Eindhoven, The Netherlands. 


Phone (040) 757005. TLX 51573. 
Circle No 406 
Philips Test & Measurement 
Inc, 85 McKee Dr, Mahwah, NJ 
07430. Phone (201) 529-3800. 
Circle No 407 





FIBER-OPTIC TESTER 


Combining the Model 7730 optical 
transmitter and the Model 7731 op- 
tical receiver, you can measure the 
bandwidths of 50/125-1m multimode 
optical fibers at a wavelength of 840 
nm. The transmitter has a 1.8-mW 
laser source, which you can ampli- 
tude-modulate from one of 10 inter- 
nal frequency sources in the 5- to 
250-MHz range. You can also modu- 
late externally at frequencies as 
high as 1 GHz. The receiver detects 
and demodulates the fiber’s optical 
output, providing a signal suitable 
for display on a spectrum analyzer 
or high-frequency power meter. The 
receiver has an optical dynamic 
range of approximately 50 dB; oper- 
ating frequency ranges from 1 MHz 
to 1 GHz. To perform bandwidth 
measurements, you first couple the 
two instruments via a short-fiber 
link and adjust the amplitude of 
each frequency source to give the 
same received power at the receiv- 
er. Using the fiber under test, you 
then sweep through the frequen- 
cies, noting the attenuation at each 
frequency to measure the fiber’s 
spectral response and hence its 
bandwidth. You can select frequen- 



















VWORLD’S 
SMALLEST 
DIP SWITCH 










SAME SIZE 
AS AN 
IC 





BETTER HEAT CONVECTION. 
OLD DIP SWITCH 





THE LOW PROFILE K40 DIP IS 
THE SAME SIZE AS AN IC 


NO MORE HAND LABOR. 





YOU CAN USE AUTOMATIC 
INSERTION EQUIPMENT! 


If you don’t have automatic insertion equip- 
ment, we’re banking that some day you will. To 
prove that, we'll charge you the same low price 
for all your purchases—no more need for the 
low-volume premium prices you're paying now. 


AVAILABLE IN 
2,3, 4,5,6,7&8 
POSITIONS 











FREE SAMPLE! 


WITH STAPLED BUSINESS 
CARD TO YOUR LETTERHEAD 






AMERICAN RESEARCH 
& ENGINEERING 
1500 EXECUTIVE DRIVE 
ELGIN, IL 60120 
12-888-7245 


One the it billie! 
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Seu ite Aa is 


You’ve chosen precision Airpax stepper motors before, So when you 
find yourself in the market for a linear actuator, here’s something 


WH ' i IS to remember. When we modify a stepper motor to become a linear 
T | T actuator, the change lies in the 
& -- ape i Ni Oo Oo re threaded shaft and resulting linear 
motion, not in the Airpax quality 
S you've come to know. 
HOULD SELL YOU ©: 
3 in an array of low, medium 
| and high force models with push/pull ratings of less than 21 ozs. to 25 lbs. 
O Nw : i iS in increments of .001 to .004” per pulse. Whenever rapid response and 
design the linear actuator for your specific application. Airpax linear actuators 
ii ie - AR are the ones to depend on, for valve actuation, medical pumps, robotics, HVAC 
systems and much, much more. 


precision movement are called for, our engineers are ready to help you 
To get your designs in motion, contact the Airpax Corporation, 
Cheshire Division, West Johnson Avenue, Cheshire, CT 06410. 
HM (203) 272-0301. A North American Philips Company. 


















AIRPAX 


CHESHIRE DIVISION 
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cies manually or via the transmit- 
ter’s 0.6- to 1.4-sec/sweep internal- 
sweep function. Model 7730, Fr fr 
98,500; 7731, Fr fr 47,850. 
Enertec-Schlumberger, 5 rue 
Daguerre, 42030 St Etienne Cedex 
2, France. Phone (77) 252264. TLX 
300796. 
Circle No 408 


LED DISPLAYS 


Suited for use in military and 
avionic environments, the GPD-474 
and GPD-474P 44-digit, 7-segment 
LED displays feature hermetically 
sealed ceramic cavity packages and 
visibility in sunlight. Both displays 
have 4-mm-high characters. The 
-474P version also features contrast 
enhancement achieved by a black 
chroming process used in the manu- 
facture of the LEDs. GPD-474, 
£115; -474P, £125 (100). Delivery, 10 
weeks ARO. 

Plessey Optoelectronics Ltd, 
Wood Burcote Way, ‘Towcester, 
Northants NN12 7JS, UK. Phone 
(0327) 51871. TLX 312428 

Circle No 409 

Plessey Solid State, 3 Whatney 
Ave, Irvine, CA 92718. Phone (714) 
951-5212. 


Circle No 410 





RELAY 

Measuring 32.2 27.9X27.4 mm, the 
AZ-2100 miniature heavy-duty 
relay can switch a maximum of 
720W/5500 VA at a maximum 
switching voltage of 60V de or 280V 
ac and a maximum load current of 
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30A. The relay is available with a 
choice of one NO, one NC, or one 
change-over contact, and with nomi- 
nal coil voltage ratings between 5 
and 48V de. Its mechanical lifetime 
is 10M switching operations. The 
relays meet VDE group C insula- 
tion requirements and are tested to 
2.5 kV rms between coil and con- 
tacts. Contact connections are via 
push-fit connectors on the upper 
side; coil connections are via solder 
connectors on the lower side. The 
relay housing, providing protection 
to IP 67 DIN 40050 standards, ac- 
commodates automatic soldering 
and solvent cleaning processes. 
Less than DM 6 (10,000). 

Zettler GmbH, Holzstr 28-30, 
8000 Munich 5, West Germany. 
Phone (089) 23881. TLX 523441. 

Circle No 411 


AUDIO TEST SET 


The MJS401D audio measuring sys- 
tem measures signal level, noise, 
frequency, distortion, and cross- 
talk. Plug-in options include addi- 
tional A-weighting, and CCITT- 
weighting filters; a module for 
intermodulation distortion measure- 
ment to SMPTE, DIN, and CCIF 
standards; and a wow and flutter 
meter. The standard unit incorpo- 
rates a twin-tone precision oscilla- 
tor. Level measurement range ex- 
tends from —110 to +40 dBm, and 
accuracy is better than 0.1 dB. You 
can make distortion measurements 
to a level of 0.0008% (—102 dB). The 
level meter automatically switches 
from +12 to +1.5 dB to accommo- 
date equipment adjustment. You 
can set the reference level with a 
resolution of 1 dB on the instru- 
ment’s front panel. An I[EEE-488 
interface is optional. Approximately 
$5100. Delivery, four to six weeks 


ARO. 
Technical Projects Ltd, Unit 2, 


Samuel White’s Industrial Estate, 
Medina Rd, Cowes, Isle of Wight 
PO31 7LP, UK. Phone (0983) 
291553. TLX 869335. 

Circle No 412 


A Portable, 
Precision 
Active Filter 
Instrument 
For Just 
$499.00? 


YES!! 


The 900 Series... 
Quality, Performance 
at a sensible price 


Here’s what you get: 


e Front-panel configurable 
8-pole lowpass Butter- 
worth or Bessel responses. 


Stopband attenuation 
approaching 160dB/ 
decade 


Corner frequencies from 
0.1Hz to 29.9kHz; pass- 
band gain of 0, 10, 20dB. 


Choice of AC power or 
optional battery power 
Rugged case to withstand 
real-world environments. 


Order Model 901 for a Butter- 
worth response, Model 902 
for a Bessel response. They 
both bring you high perfor- 
mance at the same low 
single-unit price. 


For more information, call 
Warren Munroe today. 


Soe 
hatin LR Page 


25 Locust Street, Haverhill, MA 01830 
(617) 374-0761 ¢ TWX: 710-347-0314 
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Howto 
design for 
Weight 
reduction 









Do not use unnecessary solid | 
surfaces. Substituting welded wire 
reduced the weight of this end bracket 
35% over original sheet metal part. 
Pound for pound steel wire costs no 
more than other metals. And because 
less material is used, the savings 
are always significant. 


eat 








Leave plenty of open area for easy 

. cooling. By putting metal only where 
needed, welded wire assemblies 
improve air flow and heat dissipation. 


«strength - 








Use bridge construction. Welded wire 
assemblies can be made as rigid 
and strong as desired. And with bridge 
construction, additional support can 
be easily added if necessary. 





Free New brochure of unique design 
ideas using welded wire construction. 
Write or call today (607-722-1161). 
Ask for Mike Sellitto. 


TITCHENER &.-H. Titchener & Co. 
28 Titchener Place 
P.O. Box 1706 


Sam 
@ = Binghamton, NY 13902 
Phone 607-772-1161 
TWX 510-252-1985 
CIRCLE NO 65 
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PC GRAPHICS 

Micro-Speakeasy, which features 
interactive graphics, a report-writ-. 
ing capability, and approximately 
1000 high-level operations, is the 
latest version of the company’s 
Speakeasy mainframe software. 
Suitable for PC/MS-DOS environ- 
ments, the package also comes with 
Grapheasy, a modular tool kit that 
produces pie charts, bar charts, line 
plots with arbitrary complexity of 


hatching, and shading for drawn fig- . 


ures. To use Micro-Speakeasy, you 
need an IBM PC or compatible com- 
puter with 640k bytes of memory, 
an 8087 or 80287 math coprocessor, 
and approximately 5M bytes of 
hard-disk space. Yearly rental main- 
tenance arrangement, with up- 
datés, $750 per copy. 

Speakeasy Computing Corp, 222 
W Adams St, Chicago, IL 60606. 
Phone (812) 346-2745. 

| Circle No 422 


REAL-TIME SIMULATOR 

An enhanced version of Tutsim with 
real-time and analog data-acquisi- 
tion features allows you to simulate 
a large and expensive system in 
order to evaluate a real control cir- 
cuit or computer. With the addition 
of these real-time and real-analog 
features, you can use the program 
with the Data Translation 2801 Se- 
ries A/D and D/A converters with 
no modification; however, source 
code in assembly language is 
provided for the I/O drivers so that 


you can modify them for use with 


almost any other D/A or A/D con- 
verter. The package lets you solve 
problems by constructing a block- 
diagram simulation of a proposed 
system, running the simulation, and 
analyzing the results. You can mix 
block diagrams and graphs in the 
model and display or print the oper- 
ating characteristics of that model. 
You can also obtain a numeric listing 
of the results. Three versions are 
available: the short form, intended 
primarily for high-school and col- 
lege students; the collegiate ver- 


NEW PRODUCTS: SOFTWARE 





sion, intended for undergraduate in- 
struction in problems of biophysics, 
ecology, econometrics, and nonline- 
ar differential equations; and the 
professional version, intended for 
the analysis of problems in linear 
and nonlinear servo systems, 
robotics, thermodynamics, and 


chemical engineering. Short form, 


$39.95; collegiate, $109.95; profes- 
sional, $495. 

Applied i, 200 California Ave, 
Suite 214, Palo Alto, CA 94306. 
Phone (415) 325-4800. 

Circle No 423 


SYMBOLIC COMPUTATION 


Version 1.5 of the high-level math 
language SMP is for interactive 
symbolic computations. You use it to 
create, manipulate, and solve sym- 
bolic design equations exclusively 
with familiar algebraic operations. 
This version also generates error- 
free Fortran source code for SMP- 
developed problem solutions and al- 
gorithms. The Fortran source code 
can be separately compiled and in- 
corporated into other Fortran pro- 
grams for further, nonSMP calcula- 
tions. This version. provides 
enhanced graphics capability. It 
features more than 100 built-in sym- 
bolic functions with a cohesive 
mathematical syntax; almost 200 ad- 
ditional functions are available for 
numerical evaluation of the higher 
transcendental functions. SMP runs 
on DEC VAX and MicroVAX ma- 
chines under Unix or VMS; Apollo, 
Sun, and Ridge computers; and 
IBM 370s equipped with VM/CMS. 
Customer license for one full-time 
user or three part-time users, 
$12,500. — | 
Inference Corp, SMP Div, 5300 
W Century Blvd, Los Angeles, CA 
90045. Phone (213) 417-7997. 
Circle No 424 


DESIGN TOOL 


After developing their software re- 
quirements, designers can use the 
PDL/81 tool for designing and docu- 
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polyFORTH GETS YOUR PROGRAM 
FROM CONCEPT TO REALITY 
4TO 10 TIMES FASTER 


Fiblisitiet + 
ligt 418 


i= 


___ take a raw idea to fast, compiled code in 
_ geconds—and then fest it interactively. 


DESIGNED FOR REAL-TIME APPLICATIONS 


If youre a real-time software developer, polyFORTH can be 
your best ally in getting your program up and running on 
time. Infact, onthe average, you willdevelopa program 4 to 
10 times faster than with traditional programming languages. 

But you don’t have fo take our word for it—just ask 
our customers. We'll tell you who they are. They’re some of 
the largest and most successful companies in hightechnol- 
ogy fields such as aerospace, robotics and machine vision, 
instrumentation, process control, and more. 

polyFORTH shortens development time by making the 
best use of your time. There are no long waits while you load 
editors, compilers, assemblers, and other tools, notto 
mention the long waits while they run—because 
everything you need isin a single, easy-to-use, 
100% resident system. Using polyFORTH, you 





polyFORTH’s total programming environment has all the tools 
you need to develop real-time applications: fast multi-tasking, 
multi-user OS; FORTH compiler, interpreters, and assemblers; 
editor and utilities; and over 400 primitives and debugging 
aids. And because of its unique modular structure, polyFORTH 
evenhelpsyou test and debugcustom hardware interactively. 
polyFORTH is available for most 8, 16, and 32-bit 
computers. FORTH, Inc. stands behind its customers with 
complete professional support services including custom 
application programming, plus polyFORTH programming 
courses and the FORTH, Inc. “Hotline” to help programmers 
learn to use polyFORTH. 

For more information and a free brochure 
on how you can cut development cycles 4 to 10 
times, contact FORTH, Inc. today. FORTH, Inc., 
111 N. Sepulveda Bivd., Manhattan Beach, 

CA 90266. Phone (213) 372-8493. 


FORTH Inc. 
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SOFTWARE 





menting a program or system of 
programs. The package provides a 
design language; a processor in soft- 
ware interprets the design state- 
ments and generates design docu- 
ments. Before you write any 
software code, the software pro- 
duces design diagrams that commu- 
nicate your ideas to other designers 
and to end users. You can use the 
package for three forms of docu- 
mentation: language-independent 
designs of programs and systems, 
which you can implement in most 
programming languages; designs to 
be implemented in Ada; and such 
documents as reports, reference 
and users’ manuals, and letters. The 
software runs under MS-DOS. 

$648.38. 
Unidot, 602 Park Point Dr, Gold- 
en, CO 80401. Phone (303) 526-9263. 
Circle No 425 


NETWORK SOFTWARE 


This version of Novell’s Advanced 
Netware/O is customized to run on 
the company’s Omninet LAN con- 
figured with the Trimline Combo 
(TLC). The TLC is an add-on disk/ 
tape subsystem for the IBM PC, 
PC/XT, PC/AT, and compatible 
computers. The PC/TLC combina- 
tion runs the network software and 
can act both as a server unit and as a 
workstation on the network. The 
package comes with a library of 
network applications that are com- 
patible with Novell’s file-locking 
schemes. The package includes the 
TLC, four Omninet network cards, 
and the software; it supports eight 
users and costs $5795. Without the 
TLC, an 8-user package costs $795; 
50-user package, $1595. 

Corvus Systems Inc, 2100 Cor- 
vus Dr, San Jose, CA 95124. Phone 
(408) 559-7000. 

Circle No 426 


SECURITY PACKAGE 


Comprising an internal half card, a 
computer-cover lock, and software, 
the X-Lock 100 limits access to IBM 
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PCs (or compatibles) and peripher- 
als. According to the company, the 
lock can’t be circumvented because 
the »P-controlled hardware resides 
at the BIOS level and is linked to the 
PC at a subsystem point before the 
operating system or other software 
is loaded. You can create as many as 
72 user accounts, each with a pass- 
word. Once you log on, the lock is 
transparent to software or applica- 
tions unless you attempt a forbidden 
activity. The software also monitors 
the length of time each user is 
logged on as well as printer use; in 
addition, it can limit the amount of 
time a user can access the personal 
computer. Other features include 
self-diagnostics, automatic locking 
after 10 unauthorized attempts to 
access the system, battery-backed 
memory, and the ability to accept 
one-time passwords. $425. 

Xtratek Corp, Box 7622, Atlanta, 


GA 30357. Phone (404) 875-8100. 
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SPECTRUM ANALYSIS 


Grasp (general RF applications soft- 
ware package) allows you to make 
such spectrum-analysis measure- 
ments as swept frequency, signal 
analysis, harmonic distortion, S/N 
ratio, amplitude modulation, and 
frequency response. You can store, 
manipulate, analyze, and compare 
data; create graphs; and record and 
plot results. Using a modem, you 
can check the performance of re- 
mote equipment such as satellite 
communications or radar sites. 
Three packages are available. 
S26RF00 options 1 and 1A run on 
the IBM PC and compatibles that 
have the company’s Guru interface. 





















Be An 
Author! 


When you write for EDN, you 
earn professional recognition. 
And you earn $75 per pub- 
lished magazine page. | 
EDN publishes how-to design 
application information that 1s 
read by more than 137,000 
electronic engineers and 
engineering managers world- 
wide. That’s an audience that 
could belong to you. 

If you have an appropriate arti- 
cle idea, please phone Jon 
Titus, Senior Editor, at (617) 
964-3030 or send a proposal 
and outline to him at 275 
Washington Street, Newton, 
MA 02158-1630. For a FREE 
EDN Whniter’s Guide—with tips 
on how to write for EDN and 
other technical publications — 
please circle number 301. 





EIDIN 





First in Readership 
among Design Engineers 
and Engineering Managers 
in Electronics 
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esigner’s Guide to: 





Mail coupon to: 
CMOS IC Reprints 
EDN Magazine 
Cahners Building 
275 Washington Street 
Newton, MA 02158-163 NAME 





Please send copies of 
A Designer’s Guide to CMOS ICs 


(92 pages) 
L} $6.95 UPS 
_] $8.95 non USA COMPANY 


Check or money order made out to 
EDN REPRINTS must accompany 
each order. No COD. Mass. 
residents add 5% sales tax. 


TITLE 








ADDRESS 





STATE ZIP 











Please print clearly. CITY 
This is your mailing label. 
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Options 2 and 2A run on the HP 
Series 200 controller. Option 3 
works with the company’s 4105A 
color graphics terminal and 4041 
system controller. $875 each. 
Tektronix Inc, Box 1700, Beaver- 
ton, OR 97077. Phone (800) 547- 
1512; in OR, (800) 452-1877. 
Circle No 428 


APL INTERPRETER 


The APL Plus UNX system is an 
enhanced APL interpreter and ap- 
plication-development system that 
runs under Xenix on the IBM 
PC/AT. The package provides par- 
tial compilation of APL; full-screen 
editing for creating, viewing, and 
editing images simultaneously; con- 
current file sharing that allows two 
or more users to safely update com- 
ponent files simultaneously; an ex- 
ternal process interface; and nested 


arrays that are compatible with. 


IBM’s APL2. A communications fa- 
cility allows users to log onto a re- 
mote host computer to transfer 
data. The system requires 1M byte 
of memory. $995. 

STSC Inc, 2115 E Jefferson St, 
Rockville, MD 20852. Phone (800) 
592-0050; in MD, (801) 984-5123. 

_ Cirele No 429 





BASIC COMPILER 


The MT8087 Basic compiler runs on 
MS-DOS systems equipped with an 
8087 or 80287 coprocessor. The com- 
piler maintains accuracy to 18 deci- 
mal digits over a range of 10°°% to 
10** and provides trig, log, and 
exponential functions. Trig func- 
tions are computed in approximate- 
ly 1 msec. You can run as many as 10 


EDN March 20, 1986 


Basic programs or tasks concur- 
rently. The compiler can start a task 
on receipt of a hardware interrupt, 
permitting all device I/O to be inter- 
rupt driven. It can use all hard- 
ware-interrupt modes, but it will 
generate software interrupts auto- 
matically if no hardware interrupts 
exist. You can assign as many as 10 
windows to separate tasks or multi- 
ple windows to the same task. Code 
generated by the compiler is stored 
to disk files and can be executed 
without the Basic interpreter. 
$79.95. 
Softaid Inc, Box 2412, Columbia, 
MD 21045. Phone (801) 792-8096. 
Circle No 430 


GRAPHICS PACKAGE 

GSS CGI is a computer-graphics 
interface for raster and yector 
graphics that meets the ANSI VDI 
standard and is therefore device in- 
dependent. The package allows you 
to develop applications with pop-up 
menus, windowing, and high-quali- 
ty text fonts. It also provides defin- 
able cursors and fill patterns. You 
can use the software with the IBM 
color-graphics adapter, other IBM 
peripherals, and input and output 
devices from Hewlett-Packard, 
Epson, Okidata, Ricoh, Toshiba, 
Hercules, Microsoft, and Mouse 
Systems. The interface provides bit- 
map management in its device driv- 
ers, thereby eliminating the need to 
develop hardware-dependent, _bit- 
map-management routines in your 
applications. You can design appli- 
cations to load the controller soft- 
ware as well as device drivers at 
run time; you can also make the 
applications load different text fonts 
as needed, with the aid of the least 
recently used (LRU) algorithm. 
$175. 

Graphics Software Systems, Box 
673, Wilsonville, OR 97070. Phone 
(503) 682-1601. TLX 4994839. 
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IT'S WHAT WE ADD 
THAT MAKES US #1. 
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Basically, PERMAG's got the largest selec- 
tion of linear ferrites from the finest mills 
worldwide: Indiana General, Siemens, 
Stackpole, Krystinel. But if wed stopped at 
the basics we never would’ve become the 
best known name in magnetic materials. In 
addition to selection we supply the most 
sophisticated gapping, testing and fabrica- 
tion capabilities in the industry; free 
assistance and advice with any ferrite- 
related problem; and same-day delivery in 
most cases. At PERMAG, we make sure 


you're not just supplied, but satisfied. 


For our new catalog or to see 
a salesman, mail the coupon. 


For faster assistance call toll free. 


1-800-346-6600 


EXTENSION B-185 


EDN3/20/86 


PERMAG CORP. 


400 Karin Lane, Hicksville, NY 11801 


LJ Have salesman call 
L] Please send me your latest 
Linear Ferrites Catalog 


NAME 
COMPANY 
ADDRESS 
CITY 
STATE 
PHONE 


ZIP 
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HOLDING FORCE 12 OZ. 
“Based on average test results of 35 and 38 AWG. 


New Ledex Series 20 tubular 
solenoids give your design 
extraordinary repeatability and 
reliability (100 million actuations 
typical). And, they cost far less than 
you might expect to pay fora long 
life solenoid. Sizes: !/2” x 1”, 3/4” x 
11/2",and 1” x 2”. Available with a 
variety of performance | 
characteristics (push or pull, some 
off-the-shelf), with terminals or 
leads. Tell us about your custom 
application. Send for literature. 


Ledex Inc. 

P.O. Box 427 

Vandalia, Ohio 45377-0427 U.S.A. 
Phone: 513-898-3621 





ah, 
LEDEX. 


Se eee 
helpful solenoid technology 
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_ This advertising s for new and current products. 


Please pre l<eader Service number 
tor additional information from ma nufacturers. 


How to create space 
-onaPC Board ~~ 
: you thought 

did not exist. 

Now, fit3 reed 
_ relays where 


only one used 
to fit. 


. Introducing es new VR 
reed relay | 


level penne / 
© 1, 2 or 4 switch models 


© Form A or C relay | 
© Fast turnaround 0.1%} fe 


Call or write for more information today! 
eeu W200 conser 


, 654 Ocean Rd., Point Pleasa 


Set Resistant Cellular Pressure Block, Neniees. 
metallic spring contacts in battery Saas devices. 


- Sponge Pressure 


Batteries in series. 


© Constant, uniform force @ Conformable e 
Tarnish & corrosion resistant @ Adhesive backed 


for easy assembly @ Sizes to fit any battery housing — 


Data Sheet available. 


A Stockwell Rubber Company 
stoexwen} 4/49 lolbut St./Philadelphia, Pa. 19136 
RSJ) 215-335-3005, gehen outside Pa. 
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1986 TEMPERATURE MEASUREMENT 
HANDBOOK AND ENCYCLOPEDIA | 
OMEGA presents the industry with a new product 
and reference source! Over 750 full-color pages of 
top quality products for sensing and control. This 
complete source, the standard for temperature 


‘measurement and control lists all prices and 


specifications for every product. New this year is a 
full section devoted completely to relative humidity 
measurement. Send for your FREE! copy now. Write 
OMEGA ENGINEERING, INC., Box 4047, Stamford, 
CT 06907 or call 203/359-7874. 


- CIRCLE NO 216 


NEW! OMEGA 1986 FLOW MEASUREMENT 
HANDBOOK & ENCYCLOPEDIA 
features a complete line of STATE-OF-THE-ART 
flow transducers, meters, controllers, recorders, and 
other accessories. For the first time, COMPLETE 
FLOW SYSTEMS will be emphasized and not just 


components. Also, computer interfacing will be 


made easy through diagrams and discussions. Over 
226 full-color pages! Send for your FREE! copy 
today. Write OMEGA ENGINEERING, INC., Box 
4047, Stamford, CT 06907 or call 203/359-7874. 
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LOW COST D.P.M. CONTROLLER 


Select from L.E.D. or L.C.D. 3% digit ae mV to 
500 VDC and mA to ADC, CURRENT LOOP, 
STRAIN-GAUGE or shunt with or without EXCITA- 
TION and if you want an analog SET POINT with 
100% adjustable dead band and relay output, we 
plug it in. Power inputs of 5-150 VDC or AC are 
available. 

The case is 1/8 DIN/NEMA plastic and the connector 
is plug-inscrewtype. 

Price starts at $79. 00, in ateies with large OEM 
discounts. | 


1 ER Fe ocn:? 


1] MiGs I.M. C., ae E Tennessee Street 
Tucson, AZ wes: 748-7900 


CIRCLE NO 217 


EXORbus/MICROMODULE® 
COMPATIBLE BOARDS 
FROM STOCK 


mikul” offers a full line of 
EXORbus/Micromodule compatible 
boards including an enhanced 
MM17 replacement, I/O, memory 
and more. 


For more information contact— 


Jul” 


A Division of TL Industries, Inc. 
2541 Tracy Road * Toledo, Ohio 43619 ¢ (419) 666-8144 


© TRADEMARK OF MOTOROLA 
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THE CY360 INTELLIGENT 
WAVEFORM SYNTHESIZER 


offers the most powerful and flexible 
source of audio and low frequency 
waveforms. Stored program 
generation of both 
standard and 
user defined 












HIGH RESOLUTION 
LOW COST STD BUS ANALOG CONVERTER 
Ideal for high accuracy process control functions, 
the new DAD-48 analog converter features 8 A/D 
inputs with 16 bit accuracy. Also provides 4 
channels of analog output with 12 bit resolution 
(optional 4-20 mA current drivers). Available in 
3 versions: A/D converter, D/A converter, or 
both. The complete DAD-48 is just $485 in single 






Built-in single channel holdup option on multiple 
output high power switching supplies...under $150* 


¢ Simple two wire hook-up = Provides 5VDC output 
to battery @ 15 to 45 amps 
¢ Eliminates designtime —¢ Includes full battery pro- 
¢ Saves system space tection and 3 amp 
¢ Holds up RAM’s, I/O charging circuits 
ports or disk drives 
Available on Pioneer’s International Line which meet IEC 

































simple TTL 

interface to any 
microcomputer I/O port. ; 
ASCII and Binary programmable. 





























ro ee and VDE 0806 to SELV level as well as UL and quantities. some haneat ce $195 (80/100) 
PIONEER MAGNETICS FULL LINE OF STD BUS PRODUCTS Cybernetic Micro Systems AY 
; (800) 233-1745 (800) 848-1745 In California COMPUTER DYNAMICS, INC. P.O. Box 3000, San Gregorio, CA 94074 ' \ 
On OEM quantity order 105 S. Main St., Greer, SC 29651 (415) 726-3000 Telex: 171-135 attn: Cybernetic 





Phone 803-877-7471 
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BE REMEMBERED... 
















DUAL STEPPING MOTOR DRIVE 


The 202SA dual stepping motor drive module 
accepts pulse and direction inputs and gener- 
ates half, full, or wave step phase control for 
2 independent motors. Supply voltage can be 






10 MHz signal storage, 2ch, 
40 MHz real time...$2,995. 
New high-performance, digital storage scope captures high-speed 


transients for a reasonable price. Easy to operate. Control func- 
tions are the same - real and storage mode. 


¢ 25 megasample/sec digitizing © Pre-trigger 










































15 to 30 VDC unregulated and maximum out- rate. Sine and pulse © +3% accuracy < 64 oes 
put current is 2 amps per phase continuous. interpolation , * 100X expansion mode Enhance your visibility 
20 KHz chopper desian eliminates external * Single event capture capability +» 1K memory (each ch) il 

z. gn el é - 10 MHz (sine) 64 nsec ° 2 year warranty to EDN’s 137,000 
dropping resistors and limits audible noise. risetime (pulse) * Plus 0.2 usec/div sweep : 


© 40 MHz bandwidth (real time) in storage mode 








EOEM circulation with 
a Product Mart Ad 


Alpha Automation, Inc. 
611 Concord Avenue 
Trenton, N.J. 08618 
(609) 882-0366 
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KIK, 17819 S. Figueroa St., Gardena, CA 90248 
Call (800) 421-5334 or (213) 515-6432 in CA, HI. 
See us at Electro, Booth #s 649-651 
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High Resolution CAD 
on IBM PC 


e 1024x768 or 640x400 
Color Graphics 
e Graphics Editor Electronic Design 
e PCB & IC Design 
e Schematic Capture 
e Interfaces to SPICE, SCICARDS, 
GDS II, Gerber 
e 9-State Logic Simulator for PC 
and VAX 


TESTING AND REGISTRATION SERVICE 
FOR EQUIPMENT TO BE CONNECTED TO 
TELEPHONE LINES UNDER 
PART 68 OF THE FCC RULES. 


TELEPHONES 
KEY SYSTEMS 
DATA MODEMS 


PBXs 
SPECIAL FUNCTION MODULES 














































TESTING AND CERTIFICATION SERVICE 
FOR COMPUTER EQUIPMENT UNDER 
PART 15, SUBPART J OF THE FCC RULES 










FREE DEMO DISK 
SCHEMA is acomplete, integrated schematic draw- 
ing software package for IBM Personal Computers. 































































COM Agee s pbs RALS Use SCHEMA with your PC to draw schematics and 

automatically generate design documentation such 

SSS Chancellor MATA serygaely as Wire and Net Lists, Bills of Materials, Design Rule 

= = = Computer OTHER COMPUTER BASED SYSTEMS Checks, etc. SCHEMA is $495 and supports most 

— Corporation common PC hardware configurations. Call or write 
| GMC LABORATORIES today for a free demo disk and brochure. 


1101 San Antonio Road 







9625D COZYCROFT AVE. OMATION INC. 
Mountain View, CA 94043 CHATSWORTH CA 91311 1701 N. Greenville Ave., Suite 809 
800/222-2660 (818)998-9171 Richardson, TX 75081 





(214) 231-5167 
CIRCLE NO 230 











CIRCLE NO 228 CIRCLE NO 229 





To advertise in Product Mart, call Joanne Dorian, 212/576-8015 
296 EDN March 20, 1986 




















CONTROL COMPUTER WITH BASIC - 
ONLY $345 


Versatile Z-80A data acquisition and control 
computer. Resident 16K Floating Point BASIC 
language for easy programming. Connect a 
CRT terminal, a 5V supply, and write pro- 
grams. The SYS-2Z includes: 12-bit A/D con- 
verter, digital I/O, lamp/relay drivers, EPROM 
programmer, RS-232C port, 8K RAM, ROM- 
mable code, Auto-run operation, and Debug 
Monitor. Expandable. Octagon Systems, 
6510 W. 91st Ave., Westminster, CO 80030. 
303/426-8540. 
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PCIM 2303 LCD Timer Module 

The PCIM 2303 LCD Timer Module is an ideal replace- 
ment for microprocessor dedicated timers as well as 
mechanical timers. Totally assembled, module in- 
cludes |.C., LCD display and connecting pin termina- 
tion for easy drop-in application. Up to three settings 
per day. Module will control length of each turn-on time 
period. Cost for quantities of 100 pieces is $12.75 
each. 

Contact: Chris Palmer, PCI, Incorporated, 2475 
Augustine Dr., Santa Clara, CA 95054, (800) 
624-9349, (408) 980-0591 (in California). 
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SMART/16 Multibus™ 
COMMUNICATIONS PROCESSOR CARD 


16 channels of RS-232C intelligent communications can 
relieve the main processor of communications tasks and 
expand the number of ports available in a master/slave 
system. An extra monitor channel allows dynamic view- 
ing of communications transactions on any selected 
channel. On-board Z80A processor, 4K of dual-ported 
memory, up to 48K of on-board memory, programmable 
timer and baud rate generators. For more information 
contact: 
AMETLCO 
4800 Curtin Drive, 
McFarland, Wisconsin 53558 
(608) 838-4194 (800) 356-9148 
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REGISTERED INTEGRAL MODEM 
Designing a modem into your product has never 
been easier—and quicker. Just plug Cermetek’s 
1770 FCC registered modem module onto your 
circuit card, connect it to power, your system’s 
UART, and to the phone line via an RJIIC jack. 





Cermetek Microelectronics, Inc. 
1308 Borregas Avenue 
Sunnyvale, CA 94088-3565 408/752-5055 
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5-Volt, 1500-watt Switching Power 
Supply 

New 5-volt, 300-amp, 5”x8”x11" switching 
power supply. Very cost effective: $.85/watt in 
lots of 100. TTL-compatible signals package. 
Built-in load sharing and paralleling circuitry. 
Dual input. Full over-voltage, over-current pro- 
tection. Margin testing. Meets UL, CSA, VDE, 
IEC, FCC standards. | 


ADVANCE POWER SUPPLIES, INC. 
32111 Aurora Road 
Solon, Ohio 44139. 
Call 216-349-0755 
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FREQUENCY RESPONSE MODELLING AND MEASUREMENT 
combined in one easy-to-use, menu-driven system. Model data and test 
data are presented in the same format for easy comparison. FILE MATH 
allows any math operation on data files, including mixing of test and 
model data. K—FACTOR synthesis program designs optimum feedback 
amplifiers for control systems, chooses component values, and creates 
models. The ultimate analog design tool! 


VENABLE INDUSTRIES, INC. 
3555 Lomita Blvd 
Torrance, CA 90505 
(213) 539-2522 
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TELEPHONE LINE INTERFACE 
Cermetek’s DAA module, the CH 1812, allows 
you to implement a registerable phone line inter- 
face right on your circuit card. All Cermetek DAA 
modules are compatible with today’s modern 
components currently available from semi- 
conductor manufacturers. 


Cermetek Microelectronics, Inc. 
1308 Borregas Avenue 
Sunnyvale, CA 94088-3565 408/752-5055 








DEPTH OF FIELD 
codes just became even easier. 
e Integrated optics —45° read angle— 
e Scans through laminates 
e Rugged, stainless steel construction 
WA 
A Welch Allyn 
The Industry Standard 
Jordan Rd., Skaneateles Falls, N.Y. 13153-0187 
Telephone: (315) 685-8945 


CIRCLE NO 233 
aa 
.07 
Fast, accurate, first-time reading of bar 
e Digital output 
For complete specifications, contact: 
Industrial Products Division 
CIRCLE NO 236 


NEW! Bivar STAT-0-GIDEs™ Provide Protection of PCBs 


New! Bivar STAT-0-GIDEs™ a line of snap-in guides for 1/16” PCBs 
provide protection of static sensitive PCB-mounted components. STAT- 
0-GIDEs are precision molded to tight tolerances from 6/6 NYLON static 
dissipative material. 


¢ UL rating of 94V-0 

¢ Superior dimensional stability 1/2” increments 
& heat resistance ¢ Two mounting pylons 

e Meets or exceeds both NFPA and_® Press fit by hand installation 
MIL-B-81705B requirements @ No special tools required 

e Less than 1/4” wide e 125” channel depths for 

¢ Optimum air circulation extra PCB retention 

e Thirteen standard lengths ¢ Economically priced 
available 


STAT-O-GIDEs are available through distribution or from the factory for 
delivery from stock to four weeks. 
Bivar, Inc., 4 Thomas, Irvine, CA (714) 951-8808. 
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e 2-1/2” to 8-1/2” lengths in 
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SURFACE-MOUNT CERAMIC CHIPS 
Type 11C Monolythic® Ceramic Chip Capaci- 
tors are cost competitive and available on 8mm 
reels for automatic placement and attachment 
to PW boards and hybrid circuits. Choice of 
metallized terminations to fit both surface- 
mounting and hybrid technologies. Full range of 
Capacitance and temperature characteristics. 
Write for Bulletin 6200F to 


Sprague Electric Company 
41 Hampden Road, P.O. Box 9102 
Mansfield, MA 02048-9102 
CIRCLE NO 240 







Cel BES Sa a BS 




















lIEEE-488 Analyzer/Controller 
Stores 12, 287 Bus Transfers 


The CmC GBA turns any RS-232 terminal or 
computer into a very powerful full function 
GPIB analyzer and controller. The GBA can 
Capture up to 12, 287 bus transactions and can 
display them in a detailed easy-to-understand 
format. Also offers full control of the bus. Price 
$995. 
Connecticut microComputer, Inc. 
PO Box 186 
Brookfield, CT 06804 
1-800-4-CMC-USA 
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oe 













puter 


_ EXPANSION MODULES: RAM, EPROM, CMOS RAM 
ery, analog I/O, serial 1/O, parallel 1/O, counter/ _ 
fimer, IEEE-488, EPROM programmer, floppy disks, 
cassette, breadboard, pore irae 


Wintek ‘Corp: 
4804:South Street 
WINTER | 12) IN: 47904 
806: 742-6809 
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CY525 3rd generation 
STEPPER MOTORCONTROLLER 


most intelligent controller offers 
linear ramping, 10,000 steps/sec, 
unlimited stepping, change 

rate on the fly, read 

position on the 

fly, and 

much 


more. 


CY512 

compatible, 

40 pin, +5 volt “a 
TTL, 8 bit I/O interface 

to ucomputer. $195 ea ($80/100)" 
Prototyping board available. 


Cybernetic MicroSystems Ww \ 
P.O. Box 3000, San Gregorio, CA 94074 we 


(415) 726-3000 Telex: 171-135 attn: Cybernetic 
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Need reed proximity 
switches? Count 
on Inresco. 


Key features of Inresco 
Sensareed” series: 
@ Used in wide 
variety of position 
sensing applications 
® Available in tubular and rectangular 
packages 

@ Matching magnets supplied 

@ Available in either Form A (SPST) or 
Form C (SPDT) 

® Best selection in industry of power 
ratings, sizes and sensitivities 

® Small differential between ON and 
OFF positions 

® Other sensitivities or different 
packages can be supplied to meet 
specific application requirements 


Call today for 
CINKESCO) 


more information. 
(201) 892-5881 
654 Ocean Road, Point Pleasant, NJ 08742 
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HIGH POWER DC REGULATED 
POWER SUPPLIES 1.5 and 3kw 


rating. 52 standard models with outputs 
ranging from 12 to 480 Vdc at 3 to 200 
amp. Units are compact and lightweight, 
up to 88% efficient and available in rack- 
mount or OEM module versions. 
Features include low-ripple, high MTBF 
and capability for custom design 
variations. For details, call: DISPLEX, 
INC., 1 Alexander Place, Glen Cove, 
New York 11542 (516) 671-4400. 
CIRCLE NO 247 


























































3 CHANNELS...$1,150 
e Alternate ¢ Multimode Display 
Time Base e P-P Auto Trigger 
e Simultaneous e Nationwide Sales 
Trigger View and Service 
e 5ns/div, 
Max Sweep 
KIK 
#3 in scope sales 
17819 S. Figueroa St., Gardena, CA 90248 
(800) 421-5334 or (213) 515-6432 In CA & HI 
See us at Electro, Booth #s 649-651 
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GET BIG 
1} 6) i 


WITH 
PRODUCT 
MART ADS 





REACH OVER 137,000 
READERS — 
ALL SPECIFIERS 
OF ELEC IRONIC 
COMPONENTS, SYSTEMS 
AND EQUIPMENT! 
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Wide-Band Impedance Adapters/ 


Matching Transformers. 


Over 400 models ranging from 20 Hz 

to 1000 MHz in impedance ratios up to 
25:1! Ultra-wide bandwidths and 
outstanding linearity for broadband 
telecommunications, data bus coupling/ 
pulse transmission, test instrumentation 
and LAN cabling systems. Call or 
write for our free catalog. 


adlaNorth Hills Electronics, Inc. 


1 Alexander Place, Glen Cove, NY 11542-3796 
(516) 671-5700 Telex: 46-6886 
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ROEDERSTEIN 





4 Stainless stee (3 ee TEST COMPONENTS IN CIRCUIT, POWER OFF WITH 





Film Chip Capacitor | i Strain cane —— THE NEW HUNTRON ® TRACKER ® 2000 
* the harpoon Spee saver! Molded 1804 | Revolutionary Huntron Trackers find shorts, opens, 
ame-retardant plastic case, the Callfree - : : me leakage and bonding problems in analog, digital and 
can be surface mounted to either side of 1-800-323-7115 , - hybrid components. Test capacitors, logic circuits, 
~~ ieee iaenh and is suitable for wave ext. 502 op amps, transistors and more. An excellent trouble- 
pw soigennd: In Pennsylvania i shooting tool that finds the faults scopes, DMM’s and 
Samples, pricing and delivery information ' 4-800-323-7114 logic analyzers miss. Tracker whee start at $995.00. 
are available upon request. = Ye) ellatsve)a Hal For the nearest distributor, call 1-800-426- 9265 
Roederstein Electronics , ® i Dept. 240 
Your Source For Quality Passive Components. | | ' HUNTRON INSTRUMENTS, INC. 
: ! Seepage | % 15123 Highway 99 North, Dept 240 
ROEDERSTEIN ELECTRONICS, INC. Ht Lynnwood, WA 98037" 
PO Box 5588, 2100 West Front St., Statesville, NC 28677 One Apollo Road i 
(704) 872-8101 TWX: 810-625-0786 Plymouth Meeting, PA 19462 i Lj Ni Tc ie oO INI 
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DISTRIBUTE : 
YOUR 












IBM PC COMPATIBLE RS232 EASI-DISK 
5%" FLOPPY DATA STORAGE & 
TRANSFER SYSTEM 











MAYBE THE ONLY DEVELOPMENT 
SOFTWARE YOU'LL EVER NEED 





¢ Table based 8 bit cross-assembler 


e Tables/Source files included for: 


1802 6502 8048 COP400 
3870 6801 8051 Z8 
8096 6805 8085 Z80 


Modify/Create tables for most 8 bit micros 
Create your own instruction sets 


AND 
CATALOGUES 
THROUGH 
THIS SPACE 
FOR ONLY 


$725 
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we AFFORDABLE 
ENGINEERING 


ee </MSDC 
PC/MSDOS 
Catalog TRSDOS 


@ LOCIPRO Root Locus — $69.95 

® ACTFIL Active Filter Design/Analysis — $69.95 

© STAP Static Thermal Analysis — $69.95 

@ MATRIX MAGIC Matrix Manipulation — $69.95 

© RIGHTWRITER Proofreader & Writing Analyzer $74.95 
ACNAPZ2 AC Circuit Analysis — $69.95 

DCNAP DC Circuit Analysis — $69.95 

SPP Signal/System Analysis — $69.95 

PLOTPRO Scientific Graph Printing — $69.95 
PCPLOT2 High Resolution Graphics — $69.95 


isV lA Engineering 
steele Software 


2200 Business Way, Suite 207 © Riverside, CA 92501 







Reads & Writes IBM PC DOS 5%" Disks 
RS-232C 1/0 
Rugged Portable Package 
Host and/or Manual Controls 
ASCII or Full Binary Operation 
Baud Rates 110 to 19.2 K Baud 
Automatic Data Verification 

@ Price $1,095 in Singles - OEM Qtys. Less 
28 other systems with storage from 100K to 35 megabytes 
ANALOG & DIGITAL PERIPHERALS INC 
815 Diana Drive 


ee mE 
ADP! Troy, Ohio 45373 
513/339-2241 
TWX 810/450-2685 
Branch Off: Oklahoma City. OK - Factory: Yucca Valley. CA 


CIRCLE NO 253 
VLSI PAOTOTIEE AND eae ADAPTORS 


e INTEL, MOTOROLA, TEKTRONIX output formats 


e Use with any EPROM programmer 







¢ 36 page manual, full instructions 










e Available in the following disk formats: 


5’° IBM-PC PC/MS-DOS 2.0 or greater, compatibles 
5” APPLE II+/lle CP/M-80 (Softcard), compatibles 
8". SSSD CP/M-80 (Z80 only) 


$QQ95US $12995 CDN 


Credit card orders: Include card no., name on card, expiry date, 
signature. Nova Scotia residents add 10% sales tax. 
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RADIATION TESTED MIL OPTO-ISOLATOR 




















allow cuek and reliable prototype of VSLI in LCC and PGA packages.on 
standard and high density wirewrap panels. Test assist devices route 
VLSI pins to ribbon cable headers to facilitate probing. Device sizes - 
68 to 149 pins. Processors supported include Intel 80186 family, 68000, 
68020, 80386, 32132, and signal processing IC’s. Constructed with gold 
machined pins. Ribbon cable adaptors for 40 and 64 pin DIP’s. Fast turn- 
around on customs. Customs done on test assist or prototype adaptors 
to any type of wirewrap board. 
IRONWOOD 
PO BOX 21-151 ST. PAUL, MN 55123 


Teledyne’s 4N50 isolator contains a gallium ar- 
senide LED coupled to a silicon photo-diode detector 
which provides base bias for a high gain NPN tran- 
sistor. Isolation of 1500 VRMS, output voltage of 
40V, and current transfer ratio of 140% is provided 
inahermetically sealed case 0.37” square by 0.275” 
high. Exceeds tactical radiation levels. Hybrid 
assembly complies with MIL-883B. $20.50 ea. for 
1000 pcs. Teledyne Solid State, 12525 Daphne 
(714) 781-0252 (612) 431-7025 Ave., Hawthorne, CA 90250 (213) 777-0077. 
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complete line of solid Slate pressure transducers, sensors, and 
transmitters. PC Board-mountable or fully packaged. For both” 
gases andcorrosive liquids. Lowcost, reliable. ICSensorsisaleading 
manufacturer of standard and custom pressure transducers. 
© 0-5 to 0-5000 PSI 

© Gage, Absolute, Differential 
e 3x Overpressure 

© Temperature Compensated 
e Piezoresistive 


© 316 Stainless Steel 
Diaphragm 


© Sensors: 100mV & 200mV 
© Transducers: 1-6V 
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INSTRUMENT SWITCHING MATRIX 


The CYTEC Model LXB/128 Matrix has BNC coaxial recep- 
tacles on inputs and outputs for easy interconnection be- 
tween instruments in Automatic Test Systems. 

The standard unit can be configured as either a 16x8 or 
32 x4 matrix and can be expanded to any required size. 
The bandpass is flat from DC to 10 MHz with less than 60 db 
crosstalk. 
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IRIG-B ON YOUR BUS 


The AITG-STD includes a_ propagation 
delay-corrected IRIG-B synchronizable time 












e Transmitters: 4-20mA 

















© Applications: 
— Medical instrumentation 





















base generator, an event time freeze Control can be from 16 bit parallel, IEEE 488 Bus or RS232 ome 
: : erial. - j 
he Se cer wae ciciolarn, For further information and technical assistance contact: pproencan . 
’ . ’ — Process & industrial Control 

selectable rate/level outputs, and on-board HARRY TURNER ~ Avionics 

: CYTEC CORPORATION — Automotive 
event time measurement. $1500; reader 107 N. WASHINGTON STREET = Environmental Control 
only, $200 less. Q-bus, VMEbus, and E. ROCHESTER, NEW YORK 14445 Ti chen pga 


Multibus versions. K-Systems, Inc., 3902 
Lilac, Las Cruces, NM 88005, 505-526-3209, 


Telex WUI 6502763972/Ansbk. MCI. 
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716-381-4740 _. 
or phone toll free 430 Persian Drive, Sunnyvale, 
1-800-325-7495 (wait) 0110 CA 94086 _ (408) 745-1814 
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28 PIN 
PROM BLASTER 
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Plugs into your 

IBM PC, XT or PPC and 
programs most 28 pin 
EPROMS. Includes the 
following features: 





















EPROM PROGRAMMER 
Model EP-2B-87 with RS-232, MS-DOS or 
CP/M software. Programs 2708, 2716, 
T™MS2716, 2732, 2732A, 2532, 2764, 2764A, 
27064, 27128, 27256, 27512, 27513, 2564, 
MCM68764 EPROMs; 2816A, EEPROMs; 
8751, 38E70 MPU. Intel, Motorola, and 
Tektronix formats. Stand alone copy, edit, 17 
RS-232 commands. $535 for 8K byte buffer. 
Personality modules $18 to $36. 


* Menu Driven * Edit function for the data buffer * Moves systems memory into 
data buffer * Performs a check sum * Reads EPROM into data buffer. Will 
program the following EPROMS: * 2764 * 27128 * 27256 * 2764A * 27128A 


OTHER APPARAT ADD-ONS: 24 Pin Prom Blaster, AT 3Mb. Combo Card, 
512K RAM Card, 384K RAM/Clock, Hard Disk Subsystem, Add-on Disk Drive, 


Clock/Calendar, 256K RAM Card, Parallel/Serial Card for PPC, 128/384K Short 
Slot RAM Card for the PPC and more. Available at $129.00. 


Ad Apparat.inc. 


ADD ON AND ON AND ON AND ON AND ON 


4401 So. Tamarac Parkway / Denver, CO 80237 / 303/741-1778 
ORDERING AND DEALER INFORMATION 
























smARTWORK® Circuit-Board-Artwork Software. For only 
$895, snARTWORK® lets the design engineer create and 
revise printed-circuit-board artwork on the IBM Personal 
Computer. Forget the tedium of taping it yourself or 
waiting for a technician, draftsman, or the CAD depart- 
ment to get to your projects. With smARTWORK® you 
keep complete control over your circuit-board artwork 






























Optimal Technology 800/525-7674 from start to finish. Call or write to Wintek Corporation, 
Earlysville, VA 22936 Stores in Denver & Chicago / *On all cards sold after June 1, 1984 1801 South Street, Lafayette, IN 47904-2993. 
804-973-5482 (317) 742-8428, (800) 742-6809. 
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NEED CIRCUIT 
PROTECTION? 


WE a 


and other worldwide approvals 
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PLANE FACT. Nothing prevents warpage 
of printed wiring boards during soldering 
more simply and effectively than Rogers’ 
board stiffeners. Contact Rogers for a free 
board stiffener sample. You'll see how they 
Can also serve as ground or voltage sup- 
pliers of up to 25 amps. Call today for the full 
Story. And getit straight. Rogers Corpora- 
tion, Circuit Components Division, 2400 
S. Roosevelt St., Tempe, AZ 85282. 
602-967-0624 
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E-T-A has “THE RIGHT STUFF!” 
@ Commercial, Mil & Low Cost Types @ Magnetic 
or Thermal @ 0.05 to 400 A, 250V AC or 28V DC 
@ ON/OFF Switch/Breaker Combination @ PC 
Board & Snap-in Mounts 


feo fe/a\ 
CIRCUIT BREAKERS 


7400 North Croname Road, Chicago IL 60648 312/647-8303 ; 
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SIMULATORS - CROSS ASSEMBLERS - PRO- 
GRAMMERS - SIM51 and SIM48 Software Simu- 
lators run on IBM-PC, CP/M-80, MS-DOS. 
Designed for validation & debugging application 
software. Simulation includes all on chip func- 
tions plus expansion chips. $250, one year FREE 
updates. Formats: PC-DOS 2.x DSDD, CP/M-80 
8" SSSD, many 5%” formats. Cross Assemblers 
and EPROM pgmrs also available. Logical 
Systems Corp. 6184 Teall Station, Syr., NY 13217 
(315) 457-9416. 


locical Systems 
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GET BIG 
RESULTS 
WITH 
PRODUCT 
MART ADS 


REACH OVER 137,000 
READERS — 
ALL SPECIFIERS 
OF ELEC IRON 
COMPONENTS, SYSTEMS 
AND EQUIPMENT! 
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IEEE-488 BUS EXTENDER 


The GBE IEEE-488 bus extension modules add 
additional flexibility to the IEEE-488 bus by pro- 
viding transparent bus extension over virtually 


unlimited distances. GBE modules com- 
municate over RS-232 cable, modem, and a 
fiber optic link and require no modifications to 
your existing hardware or software. GBEs are 
used in pairs and are $595.00 each. 


Connecticut microComputer, Inc. 
PO Box 186 
Brookfield, CT 06804 
Tel: 1-800-4-CMC-USA 
In CT 354-9395 
TWX: 710 456 0052 
CIRCLE NO 273 


C CROSS-COMPILERS 
MACRO CROSS-ASSEMBLERS 


6801/6301 
6805 
6809 


68HCl1 
68000/10 
68020 


VAX, PDP-11: TM of Digital Equip. Corp. 
IBM: TM of Int'l. Business Machines 


INTROL CORPORATION 


647 W. Virginia St. 
Milwaukee, WI 53204 
(414) 276-2937 
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%STARTS YMBOL 
TO %BREAKSYMBOL 


MICRO-CRAFT ANNOUNCES SYMBOLIC 
DEBUGGING with portable Soft-Emulators for 16 
Bit CPU’S,Position independent, PROM resident 
8086/68000 debugging executives for develop- 
ment and test (3.9K Code). No linking required, 
table driven I/O interface. PGM-execution: go, 
call, trace, 11 breakpoints. Line disassembly. 
Find string. Substitute, display, move, compare: 
I/O ports memory, registers. Load & save memory 
to/from host (MS-DOS, X-modem). Features: 
register and arithmetic on numeric input, SYM- 
BOLIC COMMAND INTERPRETER on host (MS- 
DOS). (408) 338-4958 MICRO-CRAFT, PO Box 
124, Boulder Creek, CA 95006. 
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CY232 NETWORK CONTROLLER 
AND PARALLEL-SERIAL INTERFACE 


will connect any RS232 CRT or computer 
to any 8-bit parallel TTL I/O port 

and works with one port or 

up to 255 parallel ports 

in several network 

configurations. 


Binary, and 

ASCII-hex modes 

of operation for 

maximum flexibility 

$75 ea. ($30/100) 

Prototyping board available. 


™ : it 
Cybernetic Micro Systems wi 
P.O. Box 3000, San Gregorio, CA 94074 


(415) 726-3000 Telex: 171-135 attn: Cybernetic 
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« 
EE/EPROM PROGRAMMER...with 
Eraser...the ‘‘BEST”’ for $1295." 
— — DIGELEC Model 824 ———— 
@ RAM 512K, upgradeable to 2048K 
@ Programs 2716 to 27512, upgradeable 
@ MOS, CMOS, 40-pin micro P’s, no adapters 
@ Programs virtually all mfg’s, 220 + devices 
@ Time-saving quick-pulse & Int. algorithms 
@ Complete stand-alone editing, 16-char. display 
@ RS-232 Remote control, translation formats 
@ Optional IBM-PC/AT menu-driven S.W. 
*SPECIAL INTRODUCTORY PRICE 
PHONE 201-493-2420 
DIGELEC, Inc., 1602 Lawrence, Ocean, NJ 07712 


@ Also mfg of LOGIC, GANG, OEM, PC Board, 
& UNIVERSAL PROGRAMMERS 





8048 IN-CIRCUIT 
EMULATOR 


E232-48 emulates Intel compatible 8048, 
8049, 8050 microcomputers and their 
ROMless amd CMOS versions. It features: 
°o Real time emulation up to 11 Mhz. 
© Hardware Breakpoints. 
© Rs-232 interface to host sysytem. 
° In-line Assembler and Disassembler. 
© Complete debugging facilities. 
© Software Drivers for IBM PC, CP/M-80, 
and CPM/86 included at no extra cost. 
E23e40........ 6... $1795.00 
Cross Assembler (8048 & others) From ... 99.50 
SIGNUM SYSTEMS 
1820 14th Street, Suite 203 
SANTA MONICA, CA 90404 (213) 450-6096 
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MULTIBUS: 


bo) bhai Wheels = (oitsn Oxo) aat=). 


The mSBX-241™ 
Multimodule is a 
robust, precision Real- 
Time Clock/Calendar ¢ 
in SBX format with on- * 
board battery backup. * 


General Features: 
CJ For high performance systems: 

no wait states or software overhead 
(_] Attaches to all SBX and BLX compatible Multibus boards 
L] Programmable alarm clock and periodic interrupts 
_} 12 or 24 hour time modes, in both BCD and binary format 
__] Internal 100 year calendar with leap year compensation 
L] Selectable automatic Daylight Savings compensation 
_] Contains fifty bytes of general purpose non-volatile RAM 
[_] RMX-86/286 drivers supplied on diskette 


For more information contact: 
Medinova Corporation 
Intelligent Systems Group 


244 West Court, Palatine, Illinois 60067 
Telephone (312) 934-4700 


Multibus, Multimodule TM Intel Corp. 
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Voltage to 
Frequency 
Converters 


3900 Series 


a 100, 000: Lin . Range 


_ WIDEST V/F/V SELECTI 


sf 10KHz to 20MHz - 
Up to 120dB Dynamic Range 
_ Mi Linear to +0.001% 
-10yV Offset Drift 
-___E5ppm Gain Drift 


Call or Write for our 
EW Short Form Catalog 


DATA CONVERSION 
ER OPTIC DATA LINKS 
HYBRIDS 


A Subsidiary of 
SILICON TRANSISTOR CORP. __ 
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Data sheet features 
high-reliability arrays 
Describing the B Series gate ar- 
rays, this 8-pg preliminary data 
sheet lists features and specs of the 
high-reliability parts. The text cov- 
ers cells, macros, and buffers, as 
well as the manufacturer’s design 
system and services. In addition, 
the publication uses tables to list 
electrical characteristics and _ in- 
cludes line drawings of switching 
waveforms. Screening procedures 
are also described. 

United Technologies, Microelec- 
tronics Center, 1575 Garden of the 
Gods Rd, Colorado Springs, CO 
80907. 

Circle No 436 





Design power modules 


Using this kit of templates and lay- 
out grids, you can design power 
modules that provide 10 to 600W. 
The manufacturer will build the de- 
vice a few weeks after you submit 
the design. The kit lets you design 
single- and multiple-output modules 
and switching or linear-programma- 
ble types. The full-scale templates 


let you design modules that fit into 
standard rack drawers. You can pro- 
vide a front panel with as many as 
eight subpanels containing such de- 
vices as meters, LEDs, and circuit 
breakers. You can lay out the back 
panel with I/O connectors, barrier 
strips, or custom connectors. A 
pricing guide is included. 
Kepco Inc, 131-38 Sanford Ave, 
Flushing, NY 11852. 
Circle No 437 


F274 Touch Screen 
tsgntaten Pixetess Bip onstage 





Touchscreen explained 
Applications, operation, and specifi- 
cations of the E274 touchscreen are 
the topics of this 6-pg brochure. The 
document provides examples of 
touchscreen applications, describes 
the technology of the E274, and 
gives an analysis of its features and 
specs. The E274 suits both experi- 
enced and inexperienced users, ac- 
cording to the manufacturer. 
Elographics Inc, 105 Randolph 
Rd, Oak Ridge, TN 378380. 
Circle No 438 


Guide covers 

transistor line 

The manufacturer’s Super E-Line 
(1W, TO-92) transistors are the 
topic of this 112-pg paperback 
guide. The document, organized in 
five sections, describes the prod- 
ucts’ chip and packaging technolo- 
gies, provides a product index of 
commercial and quality-assured 
products, and contains a selector 
table. It also provides technical 
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Mirror Image .025 
Cable 


Vari-Twist”™” 


Transmission 


Mfal-mOr-} 0) (=) 


Shielded 
Jacketed 
silelelelsm@xel-p 4 


The cost advantages of using 
flat cable are well known. Unfor- 
tunately, flat cable applications 
have been somewhat limited — 
due to the lack of sophisticated 
shielding and cable design. 
Until now. The same advanced 
technology which has made 
Belden a leader in round cable 
has now been successfully inte- 
grated in flat configurations. 
From the simplest form of lami- 
nated cables to sophisticated 
designs utilizing combinations 


There is no equal. 


Copyright© 1985 Cooper Industries Inc. 


A} fen. (10 BOF 1 oe] (= 





BELDEN 


Peelable 
Ground Plane 


Shielded 
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FLAT 
CABLE 


Rainbow Cable 
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Jaliciiel-1e) 
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TECHNOLOGY 





Belden integrates the 
cost-effectiveness of flat cable 
with new design sophistication. 





of foil and braid shielding, 
Belden offers one of the most 
comprehensive flat cable 
product lines. Shielded or 
unshielded, twisted or straight, 
jacketed or unjacketed—all 


Belden“ flat cable is made to 
the same uncompromising level 
of quality. 


Flat cable and connectors from 
Belden: we're helping you elimi- 


CIRCLE NO 183 


nate traditional design conflicts 
with innovative solutions. That’s 
why there is no equal. For more 
information on 
Belden Flat 
Cable and Con- 
nectors, request 
our Master 
Catalog 885. 
Belden 
Electronic Wire 
and Cable, 

P.O. Box 1980, Richmond, IN 
47375. Phone: 317-983-5200. 








COOPER 
INDUSTRIES 
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specs and application notes. The 
technical-data section contains fully 
characterized data on the devices, 
which spec breakdown voltages to 
300V and collector currents to 2A 
continuous, 6A pulsed. 

Ferranti Electric, Semiconduc- 
tor Div, 87 Modular Ave, Commack, 
NY 11725. 
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STD Bus uP cards 
described 


This short-form catalog describes 
the company’s Series 7000 STD Bus 
wP cards. The 117-pg catalog also 
provides information on the compa- 
nys IBM PC-based development 
and control systems. In addition to 
product features and pricing infor- 
mation, the catalog provides infor- 
mation on such recently released 
products as BWS Basic, a multitask- 
ing Z80 control system; SMDS, a 
single-master software-develop- 
ment system; and Multimasters, 
CPU-board products that allow as 
many as 16 8088 wPs to operate 
independently in an STD Bus-based 
system. 
Pro-Log Corp, 2411 Garden Rd, 
Monterey, CA 93940. 
Circle No 440 


Book lists 
analog-IC devices 


Linear and Conversion Products is 
an 896-pg data book for the vendor’s 
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analog-IC products. Among the 
product families characterized in 
this 1986/1987 data book are op 
amps, instrumentation amplifiers, 
voltage followers/buffers, voltage 
comparators, matched transistors, 
voltage references, D/A and A/D 
converters, analog switches/multi- 
plexers, and S/H amps. The book 
also describes special-function parts 
and communications products, and 
it gives ordering and packaging in- 
formation. 

Precision Monolithics Inc, Box 
58020, Santa Clara, CA 95052. 
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Converters, DSP 
components categorized 


This 8-pg short-form catalog de- 
scribes a line of VLSI high-perform- 
ance converters and _ digital-sig- 
nal-processing components; both 
CMOS and bipolar parts are in- 
cluded. The products are organized 
in six categories: A/D converters, 


IEEE-488 


| : : 
Seams fe 
rt 52 


Interfaces & Software for 

— -Multibus VMEbus 

~ DEC Q-bus & UNIBUS 
D&S-100bus 


ic eral GPIB ten 


- GPIB Bus Testers. . 
— GPIB BusExtenders — 
— Stand-Alone Controllers — 


12109 Technology Boulevard 
— Austin, IX78727 
1 (800)531-GPIB 
___In Texas (800) IEEE-488 
Telex: 756737 NAT INST AUS 
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_ ee dedicated tos sup-— 
__ Port your specific needs — 


Other IEEE-488 Products. 
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IBM-PC based 
microcomputer 
development tools! 


adeeb 


Repeat Loop 


<R4 > 8) 
{ 0863 } 


R2 21 R681 P2-FF Ci: FDFE 
R3 66 R7:61 P3-FD C2-8088 


(8051 debug/simulator shown) 


Your IBM PC can Assemble, debug 
and program (EPROM) code 

for these popular 
microcomputers: 


watch 
registers 

& memory 
change, 
interrupts 
occur, stack 
push & pop. 
Flowgraph 
auto-documents code! 
You set breakpoints & 
register traps, count 
machine cycles, and 
scan source code and 
symbols. Single-key 
commands prompt for 
arguments if needed. 
Have more fun and get 
more done! 





wor GOSS 


8808 pue 
9608 3daoxe 





debug demo diskette 
and manual only $39.50 


Cybernetic Micro Systems 


P.O. Box 3000 
San Gregorio, CA 94074 U.S.A. 


(415) 726-3000 e Telex 171135 Attn: Cyber 
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D/A converters, multipliers, multi- 
plier/accumulators, memory/stor- 
age products, and special-function 
products. 
TRW, LSI Products Div, 
2472, La Jolla, CA 92038. 
Circle No 442 
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STD and VME Bus 
products are characterized 


This 36-pg catalog features more 
than 60 STD Bus and VME Bus 
microcomputer boards as well as 
firmware and support software and 
hardware. Among the products cov- 
ered are single-board computers, 
CPUs, memory devices, and parts 
that perform I/O and communica- 
tions functions. The products are 
based on the Z80, 8085, 68000, and 
68008 wPs. Also described is the 
company’s EKPROM emulator/pro- 
grammer family, Romaid. Round- 
ing out the catalog is a section on 
value-added custom-board services 
and a tutorial section on the buses. 
Pricing information is not included. 
Micro-Link Corp, 14602 N US 

Hwy 31, Carmel, IN 46082. 
Circle No 443 


Pamphlet features VME Bus 
hardware and software 


Hardware and software VME Bus 
products are described in this 6-pg 
pamphlet. It covers 29 products, 
including a single-enclosure devel- 
opment system; 16-bit 1-board 
CPUs with speeds to 12.5 MHz; and 
memory boards with parity check- 








ing or data security, which provide 
as much as 8M bytes of RAM. Other 
products include I/O and graphics 
controllers, hard- and floppy-disk 
units, backplanes, and power sup- 
plies. The software library features 
four operating systems and eight 
high-level languages, some of which 
are based in EPROM. 
Plessey Microsystems, 1 Blue 
Hill Plaza, Pearl River, NY 10965. 
Circle No 444 





Handbook/catalog aids 

in IBM PC upgrades 

The IBM PC Enhancement Hand- 
book for Scientists and Engineers is 
a combination handbook and catalog 
that presents both tutorial informa- 
tion and descriptions of products. 
The special edition on data acquisi- 
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ANALOG IS ALIVE 


AND WELL IN: | 
A Designer’s Guide to 
Innovative Linear Circuits 
































As exciting as digital technology is, 
you still need analog circuitry to 
operate on signals from real-world 
sources. Now, EDN 1s offering a 
wealth of analog design information 
in A Designer’s Guide to Innovative 
Linear Circuits. 

This 186-page collection of articles 
was developed by Jim Williams, one 
of America’s foremost linear-circuit 
designers. It includes practical and 
efficient ways to use op amps, com- 
parators, data converters, and other 
analog ICs, and discusses the the- 
ories behind all the design tech- 


niques presented. 
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tion and instrumentation based on 
the IBM PC/XT and PC/AT de- 
scribes technical products and inte- 
grated systems for data acquisition, 
instrumentation control, and pro- 
cess control. The instrumentation 
section of the book covers such top- 
ics as the control of laboratory and 
production instruments via the 
IEEE-488 bus or serial communica- 


High Speed 
High Resolution 
Hard Copy 
Recorder 


The Raytheon LSR-910M Line Scan 
Recorder with 8k memory capacity 
stores up to 2000 data elements per 
line. Simulates high speed printing 
for maximum data acquisition. Prints 
16 shades of gray with a resolution of 
150 data elements per inch. Accepts 
digital or analog input. Rugged design 
withstands shocks of 50g’s for | lms. 
For details, contact Raytheon Ocean 
Systems Company, Westminster 
Park, East Providence, RI 02914 
USA Telephone (401) 438-1780 
TELEX 6814078. 


tions channels. The book also de- 
scribes products that convert the 
PC to various laboratory instru- 
ments (eg, digital oscilloscopes), 
and it details both hardware and 
software products that you can use 
to build PC-based systems. $9.95. 

CyberResearch Inc, Box 9565, 
New Haven, CT 06536. 


INQUIRE DIRECT 
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Catalog features 
power modules 


Featuring a variety of electrical, 
mechanical, and thermal specs, this 
96-pg catalog details the company’s 
thyristor/diode power modules. The 
catalog provides circuit diagrams, 
dimension drawings, definitions, 
fuse recommendations, and ratings 
curves. Snubber networks and 
hardware are also described. 
Semikron Inc, Box 66, Hudson, 
NH 03051. 
Circle No 446 


Brochure describes 
distributed-control system 


This 12-pg full-color brochure intro- 
duces the Icon/1000, a distributed- 
control system for batch and contin- 
uous-control applications. Among 
the features described are the sys- 
tem’s computer-aided process-engi- 
neering (CAPE) software. Accord- 
ing to the manufacturer, CAPE 
provides an icon-graphics environ- 
ment that permits a complex pro- 
cess application to be configured 
without conventional computer-lan- 
guage programming. 

Data Acquisition Systems Inc, 
349 Congress St, Boston, MA 
02210. 
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ZlEILI POIRT OLAL. 
Is The Best Of Both Worlds 


A Compact, Mobile Multimeter Calibration System with 
| =) f-latef- [ola M-lele)e-icolatm@ Neel e-(eny 


= The Calibration System For Al/ Multimeters 

= Operates In The Laboratory Or Test-Bay 

s Multifunction: DCV, ACV, DCI, ACI, 2 

= Menu Driven Software With Full Instrument And 
Results Management 

= User Customized Calibration Certificates 


: DE-Vigolala fak-\cqulaal—ialccmal-\maar-laai=1e mere) aa) ey-\o1 mi anve)e)i 110 
vi daleie-lalel-laelomi-lele)e-1(e)avm-(orele|¢-\e)/m on eld i ale m ialoM ol-1-]a0)| 
both worlds to the measurement community ... 


the world’s most advanced, automated, multimeter 
calibration system, Portocal Model 4100! 


With its optional companion desk, Portocal is very 
much at home in the Calibration Laboratory; but its 
Wii Wace fel=s-M ale) at=1ale Mm tal-1cc Mam Malm Vol a(e mc =\ale\iial=(e Mm BY-licela 
4000 A and 4200 calibrators, the heart of the system, 
provide highly accurate sources over a wide tempera- 
ture range. This enables the calibrator cart to be 
wheeled into the factory or test bay to calibrate bench 
instruments or ATE. 


The Portocal Model 4100 represents a significant 
advance in the state of the art for automated calibration. 
NeMeovolanlo)iar-\ilolame)m alle] am (erel0le-(es’m ita mere)an) ef (em aave)e)i li 0 
brings the user truly the best of both worlds... but you 
"VolUl (oR -).¢ol-toi a iat-lmicolaam By-\icelammant<lalUlicleile-lesne)mlatsiave 
ments with the World Class, Worldwide reputation. 








This 
Anritsu 


Analyzer 
Screens 
More 
Critical 
Charts 








MS620J Network/ automatic operation at your 
Spectrum Analyzer command, without the need: for 
“Super-wide.” That’s the only — a separate controller. And best 
way to describe the MS620u, of all, you can opt to see two — 
which features a frequency or more — different displays on 
range of 100kHz to 2GHz. Yet the screen at the same time. 
with its fully synthesized signal Don’t need quite that much 
source and 0.1Hz step interval, range? Take a look at Anritsu’s 
its Super-precise, too. There’s MS560J Network/Spectrum 
also a non-volatile memory for Analyzer, which covers the 

up to 10 different sets of data band from 100kHz to 300MHz. 
(key inputs, measured values, No matter which you choose, 
even corrected values). you'll find it ideal for testing 
The MS620U handles network transmission and impedance 
analysis, impedance analysis, characteristics, noise, compres- 
and even spectrum analysis — sion and expansion, distortion, 
and the screen displays sophis- Spurious emissions, and more. 
ticated tools such as Smith and But anything this super you'll 
polar charts, too. A Personal want to see for yourself. 


Test Automation option puts fully © So contact Anritsu today. 





WE'RE ON THE MOVE. WORLDWIDE. 


ANRITSU CORPORATION 10-27, Minamiazabu 5 chome, Minato-ku, Tokyo 106, Japan Phone: (03) 446-1111 Telex: 0-242-2353 ANRITSU ELETRONICA S.A. Av. Passos, 91-Sobrelojas 204/205-Centro, 
20.051-Rio de Janeiro-Ru, Brasil Phone: 221-6086, 224-9448 Telex: 2131704 ANBR ANRITSU AMERICA, INC. 128 Bauer Drive, Oakland, NJ 07436, U.S.A. Phone: 201 337-1111 Telex: 642-141 ANRITSU OKLD 
ANRITSU EUROPE LIMITED Thistle Road, Windmill Trading Estate, Luton, Beds, LU1 3XJ, U.K. Phone: (STD0582)418853 Telex: 826750 ANRSEU G ANRITSU ELEKTRONIK GmbH Uhlandstrasse 9, 4000 
Dusseldorf 1, F.R. Germany Phone: (0211) 682424 Telex: 8584904 
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Recent Department of Defense restrictions 


target open technical conferences 


Deborah Asbrand, Staff Editor 


The open exchange of information 
among engineers and scientists at- 
tending technical meetings is under 
fire by the Department of Defense 


and the military. Fearing that mili- , 


tarily sensitive information will find 
its way into the hands of foreign 
governments as a result of open 
technical meetings, the Department 
of Defense (DoD) has taken increas- 
ingly stringent measures to restrict 
the content of technical information 
presented at these meetings. 

In January, the DoD set forth 
new guidelines pertaining to techni- 
cal meetings and government clear- 
ance of technical. papers. The most 
controversial aspect of the guide- 
lines is the provision for a new cate- 
gory for technical sessions that dis- 


as - : 
re words 
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cuss material that the DoD terms 
“unclassified but sensitive.” The 


new category is a cross between the 


meetings sponsored by technical so- 
cieties, which have always been 
open to anyone who wished to at- 
tend, and the classified meetings 
sponsored by the DoD, which re- 
quire special clearance for attend- 
ance. Attendance at any sessions 
that fall into the category of “unclas- 
sified but sensitive” will be limited 
largely to US citizens. 

The new policies cap several 
years of effort by Defense officials 
to check the open flow of technology 
that abounds at the hundreds of 
meetings technical societies sponsor 
each year. Technical societies view 
open meetings as an indispensable 
part of their members’ efforts to 
advance technology. But to military 






officials, such conferences are leaky 
valves from which important techni- 
cal data flows unregulated. 


Conference restrictions 


Military officials’ mounting con- 
cern over the easy access to infor- 
mation at technical meetings has 
been evident in the flurry of restric- 
tions they’ve placed on conferences 
in recent years. Citing export-con- 
trol laws, officials of the armed 
services have disrupted several con- 
ferences by ordering last-minute de- 
letions of papers scheduled for pre- 
sentation: | 

@ Six days before the Interna- 
tional Test Conference was 
scheduled to begin in Novem- 
ber 1982, Air Force officials 
notified organizers, through 
Texas Instruments (the em- 
ployer of the authors in- 
volved), that they wanted 
three papers withdrawn from 
the conference agenda. After 
a series of negotiations with 
Texas Instruments and con- 
ference officials, Air Force of- 
ficials withdrew their request. 

@ Shortly before the IEEE’s 
1988 National Telesystems 
Conference was scheduled to 
begin, Air Force officials or- 
dered three words struck 
from a paper scheduled for 
presentation. ) 

@ In August 1983, Navy officials 
ordered the IEEE to delete a 
6-pg paper from the already- 
published conference proceed- 
ings of the IEEE Internation- 
al Symposium on _ Electro- 
magnetic Compatibility held 
in Arlington, VA. Confusion 
over proper review proce- 
dures and disagreement over 
whether the paper, entitled 
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“Blectromagnetic-Pulse Har-. 


dening of Navy Ships,” 
contained sensitive informa- 
tion contributed to the late 
decision to pull the paper from 
the proceedings. The Navy 
paid $4585 to have the paper 
manually sliced from the 1700 
copies of the proceedings. 

@ In January 1985, Army offi- 
cials ordered a paper describ- 
ing an advanced radar system 
struck from a special issue of 
Proceedings of the IEEE after 
the material had been readied 
for printing. Military officials’ 
disagreement over the paper’s 


classification had delayed its. 


clearance. | 


It wasn’t until last April, howev-- 


er, that a confrontation arose that 
moved the scientific and technical 
community to action. Two weeks 
before the Society of Photo-Optical 
Instrumentation Engineers (SPIE) 
Technical Symposium East, De- 
fense officials ordered the removal 
of 40 of the more than 200 papers 
scheduled for presentation. And in 
an action that foreshadowed what 
was to come, Defense officials ad- 
vised conference organizers that 
they could present several of the 40 
papers, which contained sensitive, 
but not classified, information, if 
attendance at these sessions was 
restricted to US citizens. 

SPIE leaders agreed to the ex- 
periment in an effort to salvage the 
meeting. Under the watch of De- 
fense representatives who coordi- 
nated the restricted sessions, at- 
tendees were required to sign 
documents informing them that 
public disclosure of the information 
was prohibited and that violators of 
the agreement were subject to pros- 
ecution under export-control laws. 

Organizers of the SPIE confer- 
ence say that restricting attendance 
at the sessions was a concession 
they did not. want to make, but in 


view of the alternative—eliminating 


papers outright—it was the only 
plausible course. “We felt we had an 
obligation to our members and to 
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the people attending,” recalls Barry 
Johnson, chairman of the conference 
and 1987 SPIE _ president-elect. 
“They had no way of knowing—and 
we had no way of contacting them— 
that many of the papers were not 
going to be presented.” 

Holding restricted sessions “was 


wee 





Military officials have taken 
other, related actions to 
stem the flow of information 
they consider a threat to 
national security. 


the only way we could see to go, 
otherwise the meeting would have 
been a disaster,” says Johnson. “We 
had already had one disaster several 
years before.” A 1982 SPIE meeting 
in San Diego, CA, was left in disar- 
ray when Defense officials informed 
conference organizers on opening 
day that 117 of the 600 scheduled 
papers contained classified informa- 
tion and could not be presented. 

Controlling access to technical in- 
novation is an issue the Defense 
establishment approaches with 
great resolve. In addition to reining 
in the scope of information available 
at technical conferences, military of- 
ficials have taken a number of other, 
related actions to stem the flow of 
information that, in the hands of 
potential enemies, may pose a 
threat to national security. In Au- 
gust 1984, vice admiral Richard 
Miller wrote a memo criticizing two 
Naval radar engineers for divulging 
sensitive military information to 
students during classes the men 
taught at George Washington Uni- 
versity. 

Last year, the Navy took another 
action, one that concerned [KEE 
leaders in particular. A June order 
directed the Navy’s military and 
civilian personnel to reduce partici- 
pation in nongovernment-sponsored 
technical conferences by 25%. The 
order stated that participation was 





to be reduced another 25% in fiscal 
year 1986. 

The order, issued ostensibly as a 
cost-cutting measure, was of partic- 
ular concern to the IEEE, many of 
whose members work in the mili- 
tary sector. “Our most recent sur- 
vey of these members has shown a 
disturbing trend of job dissatisfac- 
tion,” wrote 1985 IEEE president 
Charles Eldon in a letter to Navy 
Secretary John Lehman. “New 
sweeping restrictions on the ability 
of technical personnel to maintain 
their contacts with the cutting edge 
of their discipline will further exac- 
erbate this trend” (see box, “Engi- 
neers rate conferences’ educational 
value”). The Navy moderated its 
original order in September so that 
attendance at professional-society 
meetings was excluded from the 
cuts. | 

What these actions reflect, say 
society leaders, is the Reagan ad- 
ministration’s belief that foreign na- 
tions benefit from the free exchange 
of technical information that exists 
in the United States. Moreover, the 
DoD worries that this openness 
threatens the US’s ability to retain 
its technological edge in the world 
arena. Although previous adminis- 
trations were equally concerned 
about the leakage of vital informa- 
tion to potential enemies, says Rus- 
sell Drew, former IEEE vice presi- 
dent for professional activities, the 
Reagan administration is the first to 
impose limitations on the technical 
community. “This administration 
has broadened the definition of what 
vital information is and what should 
be controlled,” says Drew. “It has 
applied controls to that information 
that previous administrations would 
not have [applied].” 


The US-Soviet race 

At the heart of the matter for the 
DoD is preventing US military ri- 
vals from obtaining technology that 
has military applications. In a letter 
last year to Senator James Abdnor 
(R-SD), Defense Secretary Caspar 
Weinberger wrote: “More than 5000 
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Photocircuits’ new Fine-Line 
Process meets the design engi- 
neer’s need for high density cir- 
cuits with increased perform- 
ance in less real-estate. Circuits 
with 6-mil lines and spaces and 3 
conductors through 100-mil cen- 
ters are currently being produced. 
For a major computer company, 
we're delivering over 2,500 cards 
per week with 32 traces between 
500-mil centers, as shown in the 
enlarged photo above. 


Here are some of the major ben- 

efits of our fine-line circuits: 

e Broad design flexibility allow- 
ing ground plane placement 
next to dense, fine-line traces. 

e Superior electrical perform- 
ance for high speed controlled 
impedance circuits and mini- 
mized EMI, due to uniform and 
predictable fine-line conductor 
geometries. 
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Note the superior side-wall 
characteristics of the 6-mil 
trace. 


Photocircuits 


Division of Kollmorgen Corporation 
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e /mproved assembly yields and 
long-term field reliability 
assured by superior solder 
mask coverage and uniform 
thickness over bare copper 
Circuitry. 

We're not just another supplier 

who translates your blueprints 

into circuits. As design “partners,” 
our Applications’ Engineering 

Group assists you in developing 

new board designs that take 

advantage of our Fine-Line 

Process. We offer other new 

developments in plastics, coat- 

ings, and metal finishes, and 
new packaging alternatives 
such as Chip-on-Board and 

Printed Circuit Chip Carriers. 


Call or write today. 


Photocircuits 
31 Sea Cliff Avenue 
Glen Cove, New York 11542 


(516) 674-1399 
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Soviet military research projects 
have benefited significantly, during 
the first half of this decade, from 
acquired Western technology. The 
West is subsidizing the Soviet mili- 
tary build-up.” 

A September 1985 DoD report on 
the Soviet acquisition of Western 
technology mentioned a conference 
of the IEEE’s Aerospace and Elec- 
tronic Systems Society as one of 
three conferences that, according to 
Soviet estimates, “produced savings 
of millions of rubles in long-range 
military research.” The report did 
not specify the conference name, 
and the IEEE says it was unable to 
find out any further information 
about the conference referred to in 
the report. 

The DoD under President Reagan 
gained an added measure of control 
over technical information through 
legislation passed in late 1984. The 
Defense Authorization Act closed a 
loophole in the Export Administra- 
tion Act, the main body of legisla- 
tion governing the export of infor- 
mation and goods. Although 
information controlled by the Ex- 
port Administration Act had always 
been restricted, access to it could 
still be obtained under the Freedom 
of Information Act. With passage of 
the Defense Authorization Act, 
technical information that’s gener- 
ated through defense contracts is no 
longer accessible using the Freedom 
of Information Act. The 1984 act, 
says Drew, was the stimulus for the 
“new guidelines in which [Defense 
officials] started taking a much 
harder line on information dissemi- 
nation.” 


Concern is misguided 


Society leaders believe the gov- 
ernment’s concern with preventing 
the export of information through 
technical meetings is overstated. 
They argue that the free flow of 
information in the US is what con- 
tributes to this country’s technolog- 
ical superiority. “Some parts of the 
Department of Defense operate 
from the standpoint that the US is 
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the sole source of technology and 
keeping our barriers up will pre- 
vent the Russians from getting it. 
That’s a myth,” asserts Kar] Willen- 
brock, former chairman of the 
IEEE Technology Transfer Com- 
mittee. “There’s good technology 
everywhere. We give but we also 





At the heart of the matter, 
the Department of Defense 
is preventing the US’s mult- 
tary rivals from obtaining 
technology that has military 
applications. 


gain from a free interchange of in- 
formation.” 

Bob Park, executive director of 
the American Physical Society, says 
the administration’s concern with 
information controls is misguided. 
“One has to ask why it is the Soviets 
have to steal our technology. It’s my 
belief that the principal reason is 
that they have the same controls 
over there that [the Department of 
Defense] is trying to impose over 
here,” says Park. “It shuts down 
their system so badly that it re- 
quires them to look to us for their 
technological developments. I find 


that highly reassuring. You can’t be 
ahead if you’re doing that; it guaran- 
tees they’re in second place.” 
Technical societies object to the 
new guidelines, and the limited-ac- 
cess-meeting category in particular, 
for reasons of practicality as well as 
principle: Foreigners and foreign 
nationals in the US constitute a 
large chunk of many societies’ mem- 
berships. Conference sessions lim- 
ited to US citizens will potentially 
shut out large numbers of attend- 
ees. For example, of the SPIE’s 
6000 members, approximately 1200 
are foreign nationals. For the 
IEEE, the restrictions present a 
problem of greater magnitude. Be- 
cause the IEEE’s membership ros- 
ter contains 50,000 foreign mem- 
bers, says Willenbrock, the 
restricted sessions present “a fun- 
damental conflict” for the society. 


Societies reject proposal 


Society leaders had the opportun- 
ity to air their views in a series of 
meetings with Defense officials last 
summer. By all accounts, the meet- 
ings proved to be a successful forum 
that allowed participants to voice 
their concerns and to resolve some 
outstanding matters. 

Nevertheless, the Defense offi- 
cials’ proposal for restricted-access 
sessions at technical meetings— 





Engineers rate conferences’ etocalical value 


Engineers indicate they have more than just a passing interest io : 
technical conferences. In the 1984 IEEE Lifelong Education Sur- 

vey, 78% of the respondents who believe that keeping abreast of _ 

technology is essential to their jobs indicated that conferences 

carry a strong or moderate importance in their efforts to remain 

up to date. Respondents do consider technical publications and — 

job assignments better educational tools than technical con fr _. 

ences, however. Nonetheless, 49% of respondents noted that at- 

tendance at technical conferences had strongly or moderately _ 

increased in the three years prior to the survey. Thirty-nine — 

percent of the respondents indicated that technical conferences’ 

importance in remaining technically up to date had not changed, 

and 19% reported that the conferences’ educational use had 


declined. 
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If it's anything new in wiring devices, 
it probably has this name on it. 


In 1958, we built the first isolated ground receptacle. sve) eh actome nel] elem ancvasyenectaletcy 
But at Hubbell, were never satisfied with just being Including the exact receptacle you need. 

first. \ Call your Hubbell representative or write for our complete 
So we've never stopped engineering new configurations brochure and see. 





of our patented design. ed j We're first in wiring devices because we never stop rein- 
Which explains why we have the most ‘o)aale)icimem tialenens Viclalalalemantciaey 
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CONVERTER CONCEPTS 
ANNOUNCES AN ALTERNATIVE 
TO BUILDING YOUR OWN 





BUY OURS 





UL544 APPROVED SWITCHERS 





Generally, OEM’s in the medical/dental 
device and diagnostic industry, man- 
ufacturers of patient-monitoring and 
patient-connect equipment, face a frus- 
trating array of choices when it’s time 
to qualify and source that essential com- 
ponent: the switching power supply. 

Sure, you can set up your own man- 
ufacturing facility... but that’s not 
your business, is it? If you’re lucky, 
you might be able to assemble a team 
of power supply experts that really 
knows what it’s doing in a year or 
two... might as well employ a surgi- 
cal team in the meantime... they'll 
likely waste equivalent amounts of time 
and money. 

You can go factory direct and spec a 


custom, with associated development 
costs, minimum order requirements, 
and limited escape clauses. You can at- 
tempt to upgrade a standard supply to 
meet UL544 specifications, again as- 
suring long lead times and extensive 
development costs. 

Or, you can spec the Converter Con- 
cepts Versatron Medical (VM) Series 
UL544 standard switchers and save 
yourself all of the headaches. Here’s 
what you get: 

e 50 to 80 watts total power 
that meet UL544; CSA C22.2 No. 
125-M1984, Risk Class 1,2G, 2 & 
3; IEC 601-1, ClassI & II Type B 

e 75 microamps maximum 
leakage current; 1 to 4 outputs 

e Logic shutdown, power fail 
detect, remote sense, overvoltage 


limit and shutdown protection, 
open or enclosed frame 

@ 90 to 265 VAC or 100 to 380 
VDC input range. No straps, taps 
or jumpers required 

® Options include: adjustable 
outputs, thermal shutdown and 
ruggedization. 

It’s all yours for the asking: off-the- 
shelf UL544 switchers with features 
that can make a deadline-besieged de- 
sign engineer breathe a sigh of relief. 
Call Converter Concepts or our nearest 
representative for our 1986 catalog and 
a 30-day evaluation unit. If you value 
performance, you'll be glad you made 
the call. 


Phone: 1-800-253-5227 


AL Alabama (205) 895-9160, AR Ar- co kansas (214) 681-1376, CA Southern 
California (714) 859-3105, Northern NVER 4 California (415) 887-1620, CANADA 
Eastern Canada (416) 675-4490, West- ern Canada (604) 430-3680, CO Col- 
orado (303) 773-2830, CT Connecticut ’ SWITCHE (617) 655-6080, DE Delaware (215) 
887-2310, FL Central Florida (305) THE LEADER IN WIDE INPUT R TECHNOLOGY 298-7748, Southern Florida (305) 792- 
2211, Western Florida (813) 443-5214, GA Georgia (404) 263-9688, ID Idaho (801) 546-4837, IL Illinois (312) 398-5300, IN Eastern Indiana (616) 846-4980, Southcentral Indiana (513) 
890-8322, KY Kentucky (513) 890-8322, LA Louisiana (214) 681-1376, MA Massachusetts (617) 655-6080, MD Maryland (215) 887-2310, ME Maine (617) 655-6080, MI Michigan (616) 
846-4980, MS Mississippi (205) 895-9160, NC North Carolina (919) 833-8755, NH New Hampshire (617) 655-6080, NJ New Jersey (215) 887-2310, NY Upstate New York (315) 455-7346, 
New York City (215) 887-2310, NV Northern Nevada (415) 887-1620, OH Ohio (216) 238-5905, OK Oklahoma (214) 681-1376, OR Oregon (503) 292-0820, PA Western Pennsylvania 
(412) 823-5400, Eastern Pennsylvania (215) 887-2310, RI Rhode Island (617) 655-6080, SC South Carolina (919) 833-8755, TN Tennessee (404) 263-9688, TX Texas (214) 681-1376, 


UT Utah (801) 546-4837, VA Virginia (215) 887-2310, VT Vermont (617) 655-6080, WA Washington (206) 743-6641, WI Wisconsin (414) 259-1771, WV West Virginia (412) 823-5400, 
CONVERTER CONCEPTS, INC, INDUSTRIAL PKWY, PARDEEVILLE, WI (800) 253-5227 


WY Wyoming (303) 773-2830 
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first experimented with at the April 
1984, SPIE meeting—was over- 
whelmingly rejected by society rep- 
resentatives. In a joint letter to 
Weinberger in September 1985, the 
presidents of 12 technical societies 
reiterated that they did not concur 
with the DoD’s restricted-access- 
meeting category. “Therefore our 
organizations will not be responsible 
for, nor will they sponsor, closed or 
restricted-access technical sessions 
at meetings or conferences con- 
ducted under their aves ” the 
letter read. 

Defense representatives say that 
the issue of restricted-access ses- 
sions is a difficult one for their own 
department as well as for technical 
societies. “We’re trying to keep 
technical conferences as open as 
they have been in the past,” says 
Leo Young, director for research 
and laboratory management in the 
Office of the Secretary of Defense. 
“But at the same time, we do have 
concerns about what might be get- 
ting out needlessly.” 

Under the new guidelines, some 
papers submitted for review for mil- 
itary clearance may be marked for 
limited access only. Should the 
sponsoring societies choose to keep 
papers designated for limited access 
on the conference agenda, they have 
the option of turning over to De- 
fense officials the responsibility for 
coordinating the session. Young, 
who acted as the DoD’s liaison in the 
meetings with society leaders, says 
that he doesn’t expect that the new 
limited-access-meeting category 
will be used often by the coordina- 
tors of technical conferences, but at 
least they’ll have the option. Ac- 
cording to Young, “What we’re say- 
ing to societies is that if you want to 
make use of this [category], we will 
help you.” 

A more positive result of the soci- 


eties’ meetings with Defense offi- - 


cials concerns new clearance proce- 
dures for technical papers. Lengthy 
and unclear channels for reviewing 


technical papers were blamed for: 


many of the last-minute raids that 
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had disrupted recent technical con- 
ferences. Young says that prior to 
the new regulations, there were no 
deadlines for reviewing the nearly 
2000 papers submitted for clearance 
each year, only “internal target 
times.” —s 

The new procedures, says Young, 





As the DoD and the armed 
services flex thew muscles, 
some soctety leaders worry 
that the open exchange of 
technical information 
among scientists and engt- 
neers remains threatened. 


require the cooperation of three 
parties: the Department of Defense, 
which must take a timely, common- 
sense approach to identifying which 
material can be published; authors, 
who must allow enough time for the 
papers to be reviewed; and technical 
societies, which must know the 
proper channels and contacts for 
review. 


The new regulations require » that | 


military officials review material of 
a classified nature, and of an unclas- 
sified but limited nature, within 30 
working days. In addition, authors 
may submit papers intended for 
presentation at unclassified, unlim- 
ited-attendance sessions, and such 
papers must be reviewed within 20 
working days. The new regulations 
clearly delineate the responsibilities 
of the reviewing officials. Not al- 
ways so clear, however, are authors’ 
responsibilities. 


Long arm of the government 


Stipulations in their employers’ 
government contracts govern the 
publishing activities of authors 
whose papers are stimulated by 
classified work. But authors of pa- 


pers that result from unclassified 


work have no such guidelines. In 
these cases, says Young, it’s up to 


the individuals to decide whether | 


they want the papers reviewed for 
clearance. Although authors of un- 
classified technical papers are not 
required to submit their work for 
review, Young warns that the arm 
of the government is long: Authors 
who present unreviewed technical 
material that military officials later 
deem classified or sensitive can be 
prosecuted by the Justice Depart- 
ment for violation of oe -control 
laws. . 

_ By voluntarily submitting unclas- 
sified papers for review, Young 
says, authors relieve themselves of 
any responsibility for the material. 
After a paper has been reviewed for 
clearance, responsibility for its | con- 
tents shifts to the DoD. | 

Young says he is satisfied that the 
new regulations strike a balance 
that allows the DoD to secure mili- 
tarily sensitive information and that 
also permits technical meetings to 
proceed for the most part unhin- 
dered. “I think [the guidelines] 
we’ve come up with are sensible,” 
he says. “They state the obvious ina 
way, but it’s good to have them 
written down.” 


“Counterproductive” controls 


Yet some society leaders continue 
to worry that the open exchange of 
technical information among scien- 
tists and engineers remains threat- 
ened. Although Bob Park of the 
American Physical Society. believes 
society leaders successfully per- 
suaded Defense officials to modify 
their original stance, he calls the 
controls “counterproductive.” Na- 
tional security, he says, depends on 
technological progress rather than 
technological controls. 

Others say the character of tech- 
nical meetings could change if re- 
strictions continue to be imposed. “I 
fear that if there’s.a strong push by 
the Department of Defense to 
broaden the net of what is sensitive 
material, the quality of meetings 
will go down,” says the SPIE’s 
Johnson. | 

Lewis Larmore, the _ society’s 
1985 president, calls the new re- 
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Whatcanstop — 
a 650-ton locomotive 
in its tracks, 
keep a /-billion gallon tank 
— from overflowing, 
and help ablind man 
cross the street? 





10.8 inches to 35 feet. | - : 
_ It controls industrial robots. And safeguards operators. Measures room 
dimensions at the press of a button. Warns a truck driver that he’s in over 
his head. And more. : 
Polaroid introduces a new Environmental Transducer. An improved ultra- 
sonic transducer (available in a sturdy housing) can withstand exposure to 
a wide range of hostile environments: rain, heat, cold, salt spray, chemi- 
cals, shock and vibration. Yet it's just as sensitive as the original transducer 
used in millions of SX-70 Sonar Autofocus cameras. 
Get a $2-million head start on your next product design. Polaroid spent 
over $2 million developing the Ultrasonic Ranging System. But now you 
can get this technology in our Designer’s Kit for only $165. Or order just 
the individual components you need for your application. 

How far can you take the technology? Call Polaroid’s Applications 
Engineers at 617-577-4681 and find out. © | 


How to get $2-million worth of technology for $165. 


To order your Ultrasonic Ranging System Designer's Kit, please send a check or money 
order for $165 for each kit, plus all applicable state and local taxes, to: Polaroid Corporation, 
Ultrasonic Components Group, 119 Windsor Street, Cambridge, MA 02139. 


















Please send me Designer's Kit(s). Please send more information. 
, EDN3/20/86 
Name 
Title 
Company | 
Address 
City State Zip 
ARS | 
Polaroid’; and “SX-70"® = Polaroid 
- CIRCLENO72,—~«“‘(<«;w”*‘; 7 2O; OSW”*” 





ISSUES 


stricted-access-meeting category 
“another roadblock in the dissemi- 
nation of information in our coun- 
try.” His predictions for the future 
of technical meetings are more omi- 
nous: Before the character of the 
meetings has a chance to change, he 
says, “they may be abolished.” 

Coincidentally, the new proce- 
dures’ first test will occur later this 
month at the spring meeting of the 
Society of Photo-Optical Instrumen- 
tation Engineers—the event at 
which the DoD first experimented 
with restricted-access sessions last 
year. “SPIE is in an awkward situa- 
tion,” admits Young. “When you get 
into electro-optics, there are many 
systems that are unclassified, and 
yet the military applications are 
quite obvious. We don’t want the 
Russians to be there writing it all 
down.” 

Although restricted sessions will 
be held, SPIE is on record opposing 
such sessions. (Lewis Larmore, the 
SPIE’s 1985 president, was among 
the society leaders who signed the 





letter to Weinberger relinquishing 


responsibility for such sessions.) 
The organization is publicizing the 
existence of the meetings as a cour- 
tesy to attendees, says Barry John- 
son. | 

_ The real issue comes down to 
weighing the potential for loss of 
information against the progress of 
technology in the US. How impor- 
tant are open meetings to techno- 
logical progress? Johnson responds 
by posing another question: “What 
is the growth of science and technol- 
ogy like in countries where informa- 


| tion is‘suppressed and controlled, 


compared with countries where 
there is free and open enterprise? 
You answer the question.” EDN 
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(Circle One) 
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Rockland Scientific Corporation 
A DATASENTRY TECHNOLOGIES COMPANY 
(formerly Wavetek Rockland Scientific, Inc.) 
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CAREER OPPORTUNITIES 





1986 Editorial Calendar and Planning Guide 


Issue Recruitment 


Date Deadline Editorial Emphasis 


May l Apr. 4 Electro °86 Show Issue; Sensors/ Transducers; ICs; Test & Measurement; Dis- 
play Technology 
Closing: 5/8 


Mailing: 5/20 
May 15 Apr. 18 


Programmable Logic Devices, CAE; Communications Components; 
Optoelectronics 


May 29 May 2 
June 12 May 16 


Analog Technology Special Issue; Data Converters; Analog ICs 


Digital Technology Special Issue; Personal Computer Boards; Development Sys- 
tems (CAE-related*); Computer ICs; NCC Show Preview a 
Closing: 6/19 
Mailing: 6/30 


June 26 May 30 


CAE Systems; Communications ICs; Military Microcomputers; Semicustom IC 


Design (CAE-related*) 


Product Showcase—Volume I; IDs & Semiconductors; Hardware & Interconnec- 
tion Devices; Power Supplies/Sources; Software; Literature on Computers & 
Peripherals, Components, Test & Measurement Instruments, International 
Products 


July 10 June 13 


Call today for information. 


East Coast Jennifer Purinton (212) 576-8049 
West Coast Dan Brink (714) 851-9422 
National Roberta Renard (212) 576-8048 


Forget Everything You Dislike About 
A Job Search... 


You've thought about changing jobs, you are concerned about 3.5 yrs experience Unix “C”, Aegis 
getting your resume to the best companies, and the right - Communications Applications, 
people. Graphics, CAD/CAM 
Documentation Manager to $35,000 
5 plus yrs experience 

Technical Writing/Documentation - 


Senior Software Engineers to $44,000 

3 plus yrs experience VAX/VMS Assembly, 

MACROII, EDL 

Process Control, Communications, Telecommunications 


Senior Software Engineers to $45,000 
6-10 yrs experience PC’s, IBM Mainframes 


Here’s A Representative Sample of 
Current Position Requirements. 


Software Engineers to $45,000 


You've probably answered more than your share of newspaper 
ads, made endless phone calls and mailed countless resumes. 


You want to avoid high pressure employment agency tactics 
and you're worried about confidentiality. 


SoftView has changed all that... 
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SoftView is the perfect opportunity for career minded Software 
Engineering Professionals to get the truest picture of the local 
and national Software job markets. 


SoftView gives you access to over 50,000 professional 
Software job openings confidentially without obligation. The 
beauty of SoftView is that it works. 


Register with SoftView. When a position that best suits your 
background and experience is open in your area, or in an area 
which you are interested in we will tell you all about it. 


If you are interested in the particular position and company we 
will arrange an introduction and subsequent interview for you. 
It’s all up to you from there. Its all done professionally without 
pressure and with the utmost in confidentiality. 


MAINFRAME-MICRO LINKS 


Technical Specialist to $33,000 

3 plus yrs experience 

Operating Systems Honeywell DPS-870’s 
VAX II, 780, VAX II, 785 

Cobol Fortran, Pascal 


Principal Software Specialist 

7-10 yrs experience Dec 20 VAX Systems Program 
Communications, internals, Assembler/MACRO 
Plan, install, design central timesharing facilities 


Similar positions are available in New England, 
New York, Pennsylvania, Texas, Illinois, Georgia, 
California, Florida and Washington D.C. 


To register for SoftView send your resume To: 


Mr. Dave Callahan 
270 Littleton Rd “17 
Westford, MA 01886 
or call 
(617) 692-1920 





The Software Professionals 
Career Database 
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Sperry s space systems operation has recently experi- 
enced a dramatic increase in new program starts involving 
application of advanced technology for a number of 
space-based projects. Space systems is a leader in the 
development of spacecraft controls, pointing systems and 
data handling systems. We offer you the opportunity to 
help integrate these technologies into payload based 
systems. These new projects offer you ground-floor 
opportunities in the following areas: 


Systems Engineers 


Activities in this area include definition and integration 
of spaceborne electro-optical systems. Your experience 
should include a familiarity with at least one of the follow- 
ing areas: UV, IR and visible sensors, optics, pointing 
systems, attitude definition, command and data handling 
or control systems. Your responsibilities will include prepa- 
ration of system and subsystem requirement documents, 
system error analysis, software requirements, payload 
specialist training, mission design flow, coordination of 
target type/availability, orbit selection, communications, 
mission timelines, power profiles and data profiles. 


Control Systems Engineers 


To qualify for these openings you'll need experience in 
aerospace control system design. You must be capable of 
design analysis, three-axis simulation, preparation of 
requirements and specifications, error budgets and inter- 
face definition of systems, including attitude determina- 
tion and digital control systems. 


Positions are available in both analog and digital design. 
You will be involved with the design of analog circuits 
for signal processing and the control of large, high- 
power electromechanical spacecraft components and 


Sperry Technology: 
Preparing for tomorrow’ s challenges 











experiements. Work in the digital area will include the 
development of digital circuitry applicable to signal 
Multiplexer/Demultiplexers. You should be familiar with 
Z80 microprocessor, serial digital I/O and analog to digital 
conversion techniques. Other electronics openings 
include design of power supplies, optical couplers and 
video processors. 


Systems Software Engineers 


You will generate systems software specifications from 
systems requirements, and generate software require- 
ments documents, computer algorithms, flow diagrams, 
software test requirements, verification plans and valida- 
tion plans. Experience with JOVIAL is preferred. 


All of the above positions require a BS degree in engineer- 
ing or an appropriate physical science with five or more 
year’s aerospace experience. 


Take the challenge: 


Sperry offers you the chance to work at the forefront of 
space technology. Space systems is a fast-growing group 
that offers you the opportunity for career advancement in 
a new facility dedicated exclusively to space. The Arizona 
lifestyle offers year-round outdoor activities as well as 
affordable housing and minimal commuting times. 


To be considered send your resume and salary history, 


in confidence to Ozzie Hager, Sperry, (EDN2-E673), P.O. 
Box 29222, M/S DV5C, Phoenix, AZ 85027. 


+> SPERRY 


Equal Employment Opportunity/Affirmative Action Employer 
U.S. citizenship is required 


alate yepife, 
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LOCKHEED 
IS LOOKING FOR YOU. 


Lockheed Missiles & Space Company in Sunnyvale, 
California has immediate openings for Metrology 
and Instrumentation Engineers. Look over the descrip- 
tions listed below. One of them may be just what 
you've been looking for. 


TEST/INSTRUMENTATION/ 
METROLOGY ENGINEERS 


You will assume engineering responsibility for 
analyzing, creating and writing system programs and 
calibration procedures used for calibrating complex 
computer controlled test equipment. You will also 
perform complex theoretical and experimental inves- 
tigations and research necessary to develop new 
methods of calibration. Evaluate and select new 
software and hardware calibration systems. Three or 
more years experience; knowledge of state-of-the-art 
concepts in automated test technology; use of IEEE- 
488 interface bus; the ability to design and/or specify 
automatic calibration station and software require- 
ments is required. Calculation and analysis of 
uncertainties, calibration ratios, and assurance of 
traceability are essential and good verbal and written 
communication skills and the ability to make tech- 
nical presentations is desired. A BSEE or equivalent 
is required. 


INSTRUMENTATION 
ENGINEER, SR. 


We’re seeking individuals with six or more years 
experience in RF/microwave testing with the ability 
to operate frequency synthesizers, network and 
spectrum analyzers, power meters, and noise-figure 
measurement equipment. In this position, you will 
provide technical support to the microwave calibration 
stations, analyze current measurement systems, and 
develop and implement fully automated replacements. 
In addition, you will assist technicians in solving 
calibration and repair problems and updating labora- 
tory procedures. A BSEE or equivalent with a back- 
ground in electronics, including computer-controlled 
test systems is required. 

Lockheed Missiles & Space Company offers a 
competitive salary and an excellent benefits package, 
including relocation. For immediate consideration, 
send your resume to Professional Staffing, Dept. 
517EK28 Lockheed Missiles & Space Company, P.O. 
Box 3504, Sunnyvale, CA 94088-3504. We are an 
equal opportunity, affirmative action employer. U.S. 
citizenship is required. 


= Lockheed 
Missiles & Space Company 


Giving shape to imagination. 




















General Motors 


Research Laboratories 


A new Production Systems Research 
Group has been initiated to conduct 


research related to: 


e Production Theory 
e Assembly Systems 
e Fabrication Systems 
e Production Strategy 


e Production Innovation 


Exciting career opportunities exist in this 
Group for engineers and scientists inter- 
ested in having a significant impact on the 
largest production system in the world. 
Highly qualified Ph.D. and Master’s gradu- 


ates in 


e Operations Research 


e Management Science 
e Engineering (Industrial, 


Manufacturing, Civil, 


Systems or Electrical) 


e Economics 


are being sought. The available positions 
should appeal to recent graduates or expe- 
rienced researchers on an academic or 
industry career path. Individuals with out- 


standing academic backgrounds, quantita- 
tive skills and communication skills are 


being sought. 





Applicants must have U.S. citizen- ee MiNi 


lar employment in the U.S. 


send resume, transcripts and 
reprints of recent publications to: 


Dr. Lawrence D. Burns 
Operating Systems 
Research Department 


General Motors 


Research Laboratories 
Warren, Mi 48090-9057 


General Motors is an 
equal opportunity employer 


ship or visa status permitting regu- am ia 


a 
“4 
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Our scientists, engineers, and support 
professionals are #1 in their league. As 
a team they have to be! Because they're 
challenged to design and develop air- 
NN eNacaensiriccriwariCeitlavalinias 
systems aimed at solving one-of-a-kind 
world problems. 


In this global league E-Systems carries the 
ball from concept to product delivery, which 
allows us to offer rewarding assignments in: 


¢ RF/Analog/Digital Design 
¢ EW and C* Systems Design 
¢ Communications System Design 
Nice climeleaucaathe:lerlae 
Mechanical Design 
cy Nb ae ecviesly (or iracerlaCoyergrevere 
Stress Engineering 
Through FLEXCOMP, we offer one of the 
finest broad-coverage, tax-advantaged, 
__ flexible benefit programs within our 


We Are 

Number 1 
hem Olbhs 
League 











Meet Gene, Fred, David, Pat and Nancy, 
some of our brightest professionals in TPS 
and Test Engineering. Each of them has a 
different reason for being satisfied at 
Sedco. In their own words, they relate how 
Sedco fulfills their career expectations, as 
it fulfills those of the hundreds of other 
professional men and women employed 
here. As it can fulfill yours. | 


| Minds 









“I came to Sedco 3 years ago as a Test 
Engineer. | was promoted to Sr. Test Engineer 
after my first year. A year and a half after that, 
| moved up to Section Manager. | feel that’s 
pretty good career advancement.” 


GENE, a Section Manager in Test 
Engineering (right). 













“It’s easy to exchange ideas with your co- 
workers. I’ve worked at other companies 
where if you had any ideas or questions, 
you couldn't get anyone to talk to you. At 
Sedco, people listen.” 


FRED, a Supervisor of Microwave Test Technicians (left). 








Mind over matter happens when you have 
the will and the ability to succeed. It is 
never giving in, or ever giving up. Some- 
times, it requires setting your own rules, 
instead of blindly following someone else’s. 
Mind over matter happens at Sedco. 


We are currently assembling a select 
group of engineers and other profes- 
sionals who can bring a new era in our 
growth. What we want to accomplish is 
nothing short of inventing ECM and micro- 
wave capabilities for the year 2000 and 
beyond. The technological challenges are 
formidable, but so are the rewards. 


To work at Sedco, you must be a U.S. 
citizen with a degree and directly applica- 
ble and current experience in advanced 
electronic systems for the military. Above 
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Matter 


“In my 8 months at Sedco, | have helped set- 
up most of the state-of-the-art test equipment 
for Test Engineering. Once | proved myself, 
Sedco trusted me enough to let me do this. | 
find that this is not unusual at Sedco. Once 
you demonstrate your capabilities, you’re 
given the trust and freedom to take on bigger 
things. 





‘DAVID, an Associate Test Engineer. 





all, you must be determined to build your 
own individual record of achievement. 


Apply your mind over matter in: 


R&D ENGINEERING 

Advanced Systems, Microwave, 
Project, TPS (Test Program Sets). 
SUPPORT ENGINEERING 


Test Engineering, Quality Assurance/ 
Quality Control, Systems Support, 
ILS/ Field Service, Industrial 
Engineering. 





ME 


ool, it’s very rare that 
you find exactly what you’re looking for. . . in 
your field of interest. Sedco gave me that.” 


PAT, an Associate TPS Engineer (left). 


“l work closely with TPS engineers on what 
they need to do on the computer systems. In 
designing software, | can be as creative as | 
want to be. Besides current needs, | also work 
on developing new ideas. : 


NANCY, a Software Engineer TPS (right). 


You'll enjoy many rewards at Sedco. One 
of the best we offer is our comprehensive 
benefits plan. We developed it with your 
present needs and future security in mind. 
In most cases, your family is also covered. 
Unless specified, your benefits are free 
and coverage begins on your first day at 
Sedco. 


Please send detailed resume, including 
salary requirements and position applied 
for, to: Personnel, Sedco Systems, 

65 Marcus Drive, Melville, NY 11747. 


A Raytheon Company 


U.S. citizenship required 
An equal opportunity employer, M/F 
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wil IC DESIGN ENGINEER CAREER OPPORTUNITIES 


Located in Colorado Springs, rapidly becoming recognized 
as one of the significant military and space centers in the 
United States, United Technologies Microelectronics Center 
(UTMC) is evolving into a major source of custom and 
semicustom Very Large-Scale Integrated (VLSI) circuits for 
the high-reliability marketplace. UTMC houses state-of-the-art 
facilities to design, fabricate, assemble, and test high- 
reliability ICs for military and aerospace markets. 


UTMC’s sophisticated HIGHLANDS” IC CAD System 
provides logic designers with a tool to design semicustom 
circuits in a hierarchical environment using engineering 
workstations. This interest in hierarchical and modular circuit 
layout, multi-level simulation, VHDL and other language 
enhancements, design for testability, and automated module 
generation will continue to enhance the circuit designing 
ability of the HIGHLAND Design System. 


With more than 20,000 square feet of class 10 cleanrooms 
and the latest fabrication equipment, UTMC’s advanced 
wafer fabrication and assembly facility is currently serving the 
high-reliability market exclusively with two- and three-micron 
CMOS integrated circuits, soon to be followed by VHSIC-like 
technology. 


Major areas of R&D emphasis at UTMC include CAD 
development, IC design, fabrication, test, package 
development, and government R&D contracting. IC design 
and fabrication development are aimed at the advancement 
of technology in response to high-reliability aerospace, 
defense, and strategic defense initiative program needs. Key 
activity includes the development of the 1.25-micron VHSIC- 
like process, radiation-hardened devices, and linear/bipolar 
and BIMOS products. 


CAD ENGINEERS 

We need to fill nine positions for engineers and senior and 

principal engineers involved in software development work 

on UTMC’s HIGHLAND IC Design System. Responsibilities of 

the different positions include: 

e Designing, integrating, and testing new features for the 
system. 

e Enhancing logic description and simulation input 
languages. 

e Coupling schematic entry on workstations or PCs to the 
HIGHLAND System. 

e Investigating VHDL (VHSIC Hardware Description 
Language) interfaces. 

e Validating the VHDL support environment, primarily in the 
VHDL simulator. 

e Defining, developing, and supporting analog CAD design 
tools. 


e Specifying and implementing automatic layout CAD tools 
for custom and semicustom integrated circuits. 

e Developing and supporting ATE test program generation 
software. 


e Exploring and developing structured Design-for- Testability 
techniques (BIST, SCAN). 


BSEE or BSCS required, advanced degrees a plus. 
Experience with CAD development tools and high-level 
program languages a must. 


IC DESIGN ENGINEERS 


We have six openings associated with the design of CMOS 
digital standard products and semicustom product lines. In 
addition, we have several openings associated with the 
design of bipolar, CMOS analog, and smart power custom 
products. Responsibilities of the different positions include: 

e Designing and developing custom and semicustom CMOS 
digital integrated circuits; performing product definition, 
architecture design, behavioral simulation, logic design, 
and logic/circuit simulation; checking layout; generating 
test vectors; and evaluating prototype circuitry. 


e Specifying and designing macro cells for standard cell 
design. 

e Developing and applying advanced design methodologies 
for custom and semicustom designs. 

e Designing and developing custom linear bipolar integrated 
circuits, reviewing system requirements and specifications, 
defining partitioning, designing and simulating circuits, 
directing layout efforts and breadboarding, and evaluating 
prototypes. 


A BSEE or equivalent experience required. In addition, 
applicants must be familiar with CAD tools or high-level 
program languages useful in performing integrated circuit 
design. 


Other career opportunities are available for Reliability 
Engineers, Test Engineers, Product Engineers, and 
Product Marketing Engineers. 


UTMC offers competitive salary, benefits, and advancement 
opportunity. Interested individuals should call Les Gaskins at 
303-594-8028 or send the attached application with a 
resume to United Technologies Microelectronics Center, 
Department EDN, 1575 Garden of the Gods Road, Colorado 
Springs, Colorado 80907. 


Nyy UNITED 
SWZ TECHNOLOGIES 
MICROELECTRONICS 
CENTER 





We are an equal opportunity employer M/F/H/V. ‘© United Technologies Microelectronics Center. 


APPLICATION FOR EMPLOYMENT 


Name 
Address 
U.S. Citizen () Yes() No — Type of Work Desired 
College or University 
Major Subject 
Current Employer 
Address 
AW UNITED 
Za TECHNOLOGIES 
MICROELECTRONICS 
CENTER 





EDN March 20, 1986 


Current Title 


Degree. CC—“‘;‘“C*CS AL’ 


Phone 


If you have a current resume, please attach it and send to 
United Technologies Microelectronics Center, Department 

EDN, 1575 Garden of the Gods Road, Colorado Springs, 

Colorado 80907. 


We are an equal opportunity employer M/F/H/V. © United Technologies Microelectronics Center 
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ARE YOU LOOKING FOR 
THE RIGHT PEOPLE IN 
ALL THE WRONG PLACES? 


Over the years, we've earned a reputation for developing 
successful job fairs. And now, wed like to share our 
expertise with you. 

“How To Get The Most Out Of A Job Fair” will help 
you maximize your recruitment efforts, including tips on 
how to be in the right place at the right time. . . for the 
right applicants. You'll also find information for develop- 
ing an effective recruitment strategy for an event and 
evaluating the results. And, it’s free. 


To order, call (408) 970-8800. Or write to Westech 
ExpoCorp., 4701 Patrick Henry Dr., #1901, Santa Clara, 
CA 95054. 











Engineers and software/computer professionals 
look to Westech for career opportunities. 


SAN JOSE: January 20 & 21 PHOENIX: June 30 & July 1 
LOS ANGELES: February 10 & 11 SAN JOSE: July 14 & 15 
COSTA MESA: February 10 & 11 DALLAS: July 28 & 29 











DALLAS: February 24 & 25 LOS ANGELES: August 11 & 12 
DENVER: March 10 & 11 COSTA MESA: August 11 & 12 
SAN JOSE: March 24 & 25 DENVER: August 25 & 26 
LOS ANGELES: April 7 & 8 SAN JOSE: September 8 & 9 
COSTA MESA: April 7 & 8 SEATTLE: September 29, 30 
SEATTLE: April 28 & 29 LOS ANGELES: October 6 & 7 
SAN DIEGO: May 5 & 6 COSTA MESA: October 6 & 7 
SAN JOSE: May 20 & 21 PHOENIX: October 27, 28 
LOS ANGELES: June 2 & 3 SAN DIEGO: November 3 & 4 
COSTA MESA: June 2 & 3 SAN JOSE: November 17 & 18 
CAREER EXPO 


QUALITY ATTRACTS QUALITY 
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New York Chicago Philadelphia 


Los Angeles Huntsville St. Louis 
Washington, D.C. Boston Cincinnati 
Orlando Dallas Phoenix 
Cleveland Atlanta Minneapolis 
san Jose Orange County Denver 
Aerospace Engineer Data Processing 
Electrical Engineers Software Design 
Electronics Engineers Programmers 
Microprocessors Systems Analysts 
Semi Conductors Industrial Sales 
Communications Plant Engineers 
Industrial Engineers Chemical Engineers 
Mechanical Engineers Executives 


At an Opportunity Center, you have a unique opportunity to meet representatives of top 
firms in private interviewing sessions all in a single day or evening. When you apply, 
your resume, minus your name, is reviewed by representatives of Opportunity Center 
sponsoring firms. You are notified as to which firms would like to meet you. PRIVATE 
INTERVIEWS CONDUCTED IN COMPLETE CONFIDENCE. 


Analysts International Grumman National Research Lab 
Arinc GTE Labs Northrop Corp. 
Bendix Hamilton Standard Raytheon 

Boeing Harris Electronic RCA 

Burroughs Corp. Hughes Aircraft Rockwell International 
Calspan IBM SCM Corp. 
Cumbustion Science Corp. ITT Teledyne 

Data Terminal Lear Siegler Texas Instruments 
E-Systems, Inc. Litton Industries TRW 

Emerson Electric Lockhead United Technology 
Fairchild Republic LTV Wang Labs 

FMC Magnavox Westinghouse 
General Dynamics Martin Marietta Xerox Corporation 


General Electric NCR Mitre Corp. 
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Does your 
‘company think 


of you as just 





ANOUNer 


If your engineering, 
computer, DP/MIS or 
software career isn’t what 
you dreamed it would be, 
it could be the company 
you keep. And that’s 
where BPI TECH FAIR™ 
can help. 

We bring recruiters 
and line management 
from top local and 
national technical 
companies to your area. They’re looking for 
people who value their careers. And won't 
settle for being just another face in the 
company crowd. 

BPI TECH FAIR is completely confidential. 
There’s no registration. And weve not an 
employment agency. So there’s no fee. 

When BPI TECH FAIR comes to your 
area, plan to attend. You'll learn about new 
career opportunities at other companies. 
And they’ll get to meet with you in person. 
So they’ll know you by your name. 

For a personal invitation to BPI TECH 
FAIR, simply send us your resumé indicating 
your home address and we'll add you to our 


mailing list. 


If you feel too confined in your 
present company, come to BPI 
TECH FAIR™ 








America’s #1 Job Fair 
te eA 
G ee Se FD == " 





BPI + 100 North Seventh Street * Dept. E+ Minneapolis, MN 55403 ¢ (612) 370-0550 


1986 Schedule: Boston, Jan. 27-28. Apr. 15-16, Aug. 25-26, Nov. 17-18/ Chicago, May 5-6, Oct. 20-21/Dallas, Apr. 28-29, Aug. 11-12/Denver, Feb. 
17-18, Sept. 29-30/Detroit, June 16-17/ Hartford, May 12-13/Long Island, Apr. 7-8/Los Angeles, Mar 17-18, Sept. 22-23/ Minneapolis, Mar. 10-11, Sept. 
8-9/ Orlando, Jan. 20-21, Aug. 18-19/Phoenix, Mar. 24-25. Aug. 4-5/Raleigh/Durham, June 23-24/San Diego, June 9-10/San Jose, Mar. 3-4, June 30- 
July 1, Oct. 6-7/Secaucus, N.J. (Meadowlands), Feb. 24-25/St. Louis, June 2-3/ Washington, D.C. (AFCEA Feature Film Fair), May 28-29/ 
Washington, D.C. (North), July 14-15/Washington, D.C. (South), Jan. 13-14, Apr. 21-22, Sept. 15-16, Nov. 24-25. 
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FIND OUT WHAT 
CIPHER HAS IN STORE 
FOR YOUR FUTURE. 


Cipher, in San Diego, is aggressively positioning itself as 
the leader in the development and manufacture of removable 
storage hardware for the computer industry. Our sophisti- 
cated products keep us in great demand, as we continually 
meet the needs of this dynamic industry. 


MRBBBBEs 


ee 7 TT: 2 RRS 
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BELL HELICOPTER 


We are looking for creative engineers who are, challenged 
by what the future has in store, and who want their ideas to 
be remembered. 


Our current openings include: 


e READ /WRITE TAPE HEAD ENGINEER 

e READ/WRITE CIRCUIT DESIGN ENGINEERS 
© QUALITY TAPE HEAD ENGINEER 

e TEST ENGINEERING MANAGER 











© SERVO ENGINEERS 
e MICROCODERS 
© PRINCIPAL LSI DESIGNER 


Interested candidates please send your resume to: 
Duane Trombly, Professional Staffing, Dept. 021, Cipher 
Data Products, Inc., P.O. Box 85170, San Diego, CA 92138. 


LET Us PLACE YOu 


BETTER JOB NOW 


Put our 20 years experience 
placing technical profession- 
als to work for you. Client 
companies pay all fees; you 
get our expert advice and 
counsel FREE. Nationwide 
Opportunities in Communi- 
cations, Defense, Intelli- 
gence, Computer, Satellites 
and Aerospace Systems. If 
you earn over $25,000, we 
have a better, more reward- 
ing job for you... right 
now. U.S. Citizenship is 
required. EBI/SBI desirable. 
Send your resume in confi- 
dence to: Dept. FA-ECN. 


WALLACH 


associates, Inc. 
ATA LII MR. £ 97 ES DTA INGE SIN A AR I 


Washington Science Center 
6101 Executive Boulevard, Box 6016 
Rockville, Maryland 20850-0616 


Technical and Executive Search 


Wallach... Your Career Connection 


if Seta Engineer (BIOMEDICAL) 
esign, test and implement RF E.MS. 
‘Telemetry Tranceivers. Hospital Telem- 
etry Consoles. Oversee Prod. Supervise 
Inst. B.S. Biomedical Electronics plus 1 
year experience in RF Systems design. 
Must have FCC or NARTE lic. Sal: 
$576.92/wk. Send resume to: Medi- 
cal Communications and Inst., 68 37 
Canoga Ave., Suite 12 A, Canoga Pk., 
CA 91303. 


EDN March 20, 1986 














LU Vey 


EOE M/F/H/V 


MONTANA START-UP 
VENTURE 


Electro-optical test/measurement 
equipment company relocating to 
Bozeman to begin production of 
first product in early summer. We 
are looking for akey employee who 
will assume leadership respon- 
sibilities for initial production and 
subsequent new product develop- 
ment. This opportunity requires an 
electronic engineer with excellent 
educational and personal qualifi- 
cations and having a minimum of 
10 years of experience including 
significant achievements in analog 
and digital/microprocessor appli- 
cations. Experience with electro- 
optical systems is desireable. If 
you are qualified and are looking 
for wide open opportunity in one of 
America’s premier settings send 
your complete resume with three 
work and three personal referen- 
ces to Electronic Engineer, 4550 
Ranchview Lane, Plymouth, MN 
00446. 


Reduced 


Recruitment 


Rates! 


CAREERS IN 
ENGINEERING 


We are seeking top-notch talent to fill the follow- 
ing positions and we offer salaries and benefits to 
attract the best. Appropriate BS degree in engi- 

neering required, plus three or more years expe- 


rience in the following areas: 


ELECTRONIC DESIGN 
AIRBORNE SOFTWARE 
AUTOMATIC FLIGHT CONTROLS 
ELECTRICAL DESIGN 
SYSTEMS INTEGRATION 
STANDARDS & CALIBRATION LAB 
WIRING & INSTALLATION 

~ OPERATIONS ANALYSIS 
RADAR CROSS SECTION ANALYSIS 


U.S. Citizenship Required 


For immediate consideration, forward your 
resume and salary requirements to: 
E. G. Duran 
Bell Helicopter Textron Inc. 
Dept. EDN-8 
P. O. Box 482 
Fort Worth, TX 76101 


The future is ours by design. 


Bell Helicopter h4.0¢)] 


A Subsidiary of Textron Inc. 


an equal opportunity employer mf hv 


Place equivalent space 
in both EDN Career 
Opportunities and 

EDN Career News in 
the same month and get 
a’ discount off the 
Career News rate. 


EDN 
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LOOKING AHEAD 











Personal-computer market 
to grow slowly in 1986 


Although it regards the personal- 
computer industry as “holding up 
well,” the market-research company 
Dataquest Inc (San Jose, CA) be- 
lieves the growth rate of the indus- 
try will continue to decline in 1986, 
in terms of dollar value of units sold. 
Growth figures for units shipped 
and dollar value were 3.6% and 
31.6% in 1985, respectively. The re- 
spective 1986 figures, projected to 
be 5.4% and 7.8%, are a far cry from 
1984’s 46% and 738% tallies. 
Dataquest attributes the low 
growth rate to cutthroat price com- 
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petition among surviving vendors 
and “fire-sale prices” from desper- 
ate companies. Yet the industry 
might not be in such dire straits as 
is often assumed: Only a few compa- 
nies went out of business in 1985, 
while a few dozen entered the 
market. 

Forecasts for the longer term 
show steady growth in shipments of 
personal computers. In 1987, ap- 
proximately 9 million units will be 
sold, and by 1990 that number will 
be about 13 million. The worldwide 
figures for the same two years 
range from approximately 19 million 
units to better than 28 million units. 





Databases to streamline 
infrastructure management 


City hall may soon be running out of 
excuses. If automated-mapping/fa- 
cilities-management (AM/FM) data- 
bases catch on, public utilities, pub- 
lic-works departments, and _ local 
governments will have immediate 
access to information regarding the 
location and condition of various ele- 
ments of the infrastructure, such as 
streets, water mains, and power 
lines. They will also be able to find 
out who has responsibility for such 
elements. According to the editorial 
staff of the F-M Automation News- 
letter (Rosemont, IL), these 
AM/FM databases present a signifi- 
cant applications opportunity for 
vendors of personal-computer- 
based CAD systems and for other 
segments of the computer industry. 

Estimates of the potential market 
for AM/FM systems range from $50 
billion to $100 billion. The databases 
represent somewhat of a departure 
from traditional data-storage tech- 
niques in that they will contain in- 
formation in the form of positions on 
maps as well as in more convention- 
al recording formats. 

The market opportunities fall into 
two general groups. First, consul- 
tants; specialists in various fields 
(land surveying, civil engineering, 
computer programming, etc); and 
data-conversion service providers 
will prepare the digital databases of 
maps and other information that 
public utilities and local government 
departments need. 

Second, there will be opportuni- 
ties for manufacturers of hardware 
and software, who will provide sys- 
tems for AM/FM data conversion 
and for AM/FM database operation. 
These vendors include suppliers of 
CAD workstations, image-process- 
ing systems, mass-storage devices, 
computers of all sizes, printers and 
plotters, machine-vision systems, 
networking and telecommunications 
systems, controllers, and software 
for all system levels. 
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up to 2 Watts linear output 
50 KHz to 4200 MHz from #199 


If your application requires up to 2 watts for intermodulation testing of components 
_.. broadband isolation . . . flat gain over a wide bandwidth . . . or much higher 
output from your frequency synthesizer or signal/sweep generator... Mini-Circuits’ 
power amplifiers will meet your needs, at low prices. 

These ultra-linear Class-A amplifiers are unconditionally stable and can be 
connected to any load impedance without amplifier damage or oscillation. 

For low power (50 mW), 22dB gain and 40dB isolation, consider the ZFL-2000; 
for operation up to 4200MHz with 1-watt output, specify the ZHL-42. 

So select the amplifier for your application from the chart below. We'll ship 
in one week, with, of course, our one-year guarantee. 











Gain Max. Power Noise Intercept 


Model Freq. Gain Flatness Output 1dBm Figure Point, Typ. DC Power Price 

No. MHz dB dB Compression dB 3rd Order Voltage Current $ Ea. Qty. 

ZHL-32A 0.05-130 25 Min. +1.0Max. +29dBmMin. 10Typ. +38dBm +24V 0.6A 199.00 (1-9) 

ZHL-3A 0.4-150 24Min. +1.0 Max. +29.5dBmMin. ll Typ +38dBm +24V 0.6A 199.00 (1-9) 

ZHL-1A 2-500 16Min. +1.0Max. +28dBmMin. 11 Typ. +38dBm +24V 0.6A 199.00 (1-9) 

ZHL-2 10-1000 15 Min. +1.0Max. +29dBmMin. 18 Typ. +38dBm +24V 0.6A 349.00 (1-9) 

ZHL-2-8 10-1000 27 Min. +1.0 Max. +29dBm Min. 10Typ. +38dBm +24V 0.65A 474.00 (1-9) 

ZHL-2-12 10-1200 24Min. +1.0Max. +29dBmMin. 10Typ +38dBm +24V 0.75A 599.00 (1-9) ap 
ZHL-1-2W 5-500 29 Min. +1.0 Max. +33dBm Min. 12Typ. +44dBm +24V 0.9A 495.00 (1-9) 7 
ZHL-42 700-4200 30 Min. +1.0Max. +29dBmMin. 7.5 Typ. +38dBm +15V 0.69A 895.00 (1-9) mo 
ZHL-7-2W 600-800 28 Min. +1.0Max. +33dBmMin. 12Typ +43dBm +24V 0.9A 525.00 (1-9) © 
ZFL-2000 10-2000 20 Min. +1.5 Max. +17 dBm Min. 7 Typ. +25dBm +15V 0.1A 179.00 (1-9) O 









50 ohm impedance, 
input and output VSWR 2: 1 max. 






now 
available: 
computer-automated | 
performance data 


Price and specifications 
subject to change without notice. 
A Division of Scientific Components Corporation 
World's largest manufacturer of Double Balanced Mixers 
P.O. Box 166, Brooklyn, New York 11235 (718) 934-4500 
Domestic and International Telex 125460 International Telex 620156 


Refer to EEM and Gold Book for detailed specs. 


CIRCLE NO 193 
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40 Seaview Blvd., Port Washington 
Lakeland Plaza Professional Bldg., 
6312 Variel Ave., Suite 205, Woodla: 
3000 Dundee Rd. Suite 308, North 
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ONLY ONE UNIVERSAL PROGRAMMER 
GIVES YOU 1200 DEVICES 
TO CHOOSE FRO 


SELECT ANY DEVICE AND THE 29B 
CAN PROGRAM IT. Universal device 
support from Data |/O means the 
freedom to choose the right device 
for your design. With the UniPak 2B™ 
and LogicPak™, Data |/O’s 29B 
Universal Programming System sup- 
ports virtually every device available 
today. And even though the semicon- 
ductor manufacturers have introduced 
new devices daily, the 29B’s flexible 
architecture has kept pace. 

So, whether you select an EPROM, 
a logic device or a microcontroller, the 
part is dictated by your design, not 
your programmer. That's what you 
should expect from a universal pro- 
grammer. And that’s why the 29B Is 
the industry standard. 


imtel (Pic) 


MANUFACTURER-APPROVED 
ALGORITHMS FOR RELIABILITY. 
Universal device support is only 

part of our story. With manufacturer- 
approved algorithms, the 29B is also 
dedicated to programming devices 
accurately. So, whether you operate 
the 29B from a personal computer, ter- 
minal or your company’s mainframe, It 
delivers reliable, trouble-free program- 
ming and maximum yields every time. 


WINNERS CHOOSE LEADERS. When 
successful companies need universal 
programming support, they turn to 
Data |/O. For the past 13 years, we've 
maintained a steady commitment to 
Support every device. And we can 
prove It —1200 ways. 


SEND FOR A DATA I/O WALL CHART 
or DISKETTE. Today the 29B supports 
1200 devices. Tomorrow It will Support 


DATA I/O Corporation 10525 Willows Road N.E., P.O. Box 97046, Redmond, WA 98073-9746, U.S.A. (206) 881-6444/Telex 15-2167 
FutureNet Corporation 9310 Topanga Canyon Boulevard, Chatsworth, CA 91311-5728 (818) 700-0691/ Telex 910-494-2681 
DATA 1/O Europe World Trade Center, Strawinskylaan 633, 1077 XX Amsterdam, The Netherlands (20) 622866/ Telex 16616 DATIO NL 


DATAI/O Germany Bahnhofstrasse 3, D-6453 Seligenstadt, Federal Republic of Germany (6182) 3088/Telex 4184962 DATA D 
DATA I/O Japan Ginza Orient Building, 6F, 8-19-18, Ginza Chuo-ku, Tokyo 104, Japan (03) 574-0211/ Telex 2522685 DATAIO J 
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even more. To make sure you have the 
latest listing of device Support, com- 
plete this coupon and indicate whether 
you prefer a wall chart or diskette. 
Enclose $2.00 for postage and | 
handling. ie 


Pg 





SEND $2.00 TO: 
Data |/O Corporation 
Attn: Marketing 
Communications 
10525 Willows Rd. N.E. 
P.O. Box 97046 
Redmond, WA 98073-9746 


Name 
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Title 





Company 
Address 











L] Diskette 
(MS-DOS compatible) 


L] Wall Chart 








